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This invention relates generally fo change 
sPeed power drive systems, and more particularly 
fo improved control mechanism therefor and 
being operable by a combination manual selecting 
and shifting member and the accelerator mech- 
anism of the motor vehicle engine. 
Among other important objects of this inven- 
tion is fo provide novel and improved control 
mechanism for a change speed gearing which 
wfll accommodate certain gear ratio drives fo be ] 0 
manually established and other gear ratios to 
be established by power operated means under 
the selective control of the manual member em- 
ployable in manually establishing the said cer- 
tain gear ratios. 15 
An object related fo that last stated is to pro- 
vide in such a control mechanism, a single con- 
nection ïrom the manual member for manually 
establishing the certain ge-ar ratios and for als0 
selectively controlling the other power estab- 
lished gear ratios. 
Still another important object of the invention 
is fo provide improved single power-operated 
means for controlling both the vehicle ïriction 
clutch and the gear ratio changing of a change- 
speed gearing fo thereby accomplish rapid and 
efficient gear ratio changes by eliminating op- 
erator coordination and reaction. 
A further important object is fo provide novel 
and improved change-speed drive control means 3O 
whereby speed changes are established by power- 
operated means having a dual-stroke operating 
cycle such that, one stroke will be effective to 
disengage (interrupt torque delivery) the vehicle 
clutch and neutralize an active speed; whfle the 35 
other stroke will be effective coordinately with 
the flrst stroke fo establish a selected speed drive 
and release the clutch for controlled re-engage- 
ment (restore torque delivery) upon the estab- 
lishing of the selected speed drive as aforesid. 40 
A still further object is fo provide in a control 
mechanism for a vehicle change speed gearing 
wherein power means is employed for controlling 
the friction clutch and the changing of gear 
ratios, a means for so disconnecting the power 45 
means frein the.gearing that said power means 
will only be effective fo control the clutch. 
A further object is fo provide a control mech- 
anism for a vehicle change speed gearing which 
utflizes a unitary fluid pressure motor to control 5O 
a main vehicle friction clutch and to change 
certain gear ratios of the gearing, and fo duto- 
matically prevent the motor from performing ifs 
gear ratio changing function when 0ther gear 
ratios are manually controlled. 
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A further object is fo associate with such a 
control mechanism means for causing the motor 
to operate fo disengage the clutch and neutralizd 
an active gear ratio, if conditioned so fo do, 
when the accelerator mechanism of the vehicle 
engine is fully released fo its idling position and 
to operate fo change gear ratios and control 
clutch re-engagement when the accelerator 
mechanism is initially moved from released 
engine idling position prior to speeding up the 
engine. 
A further object is to provide in a control 
mechanism for a change speed gearing embody- 
ing power shifting means for certain gear drives, 
a manually opelab! e member for manually con- 
trolling other gear drives and for selectively de- 
termining the drive ratio which will be estab- 
lished by the power means. 
A still further object is to so com]ect and asso- 
ciate the manually operable member with the 
other parts of the control mechanism that pre- 
determined manual movements of a member 
controlled element in opposite directions from 
neutral position wfll determine the gear ratio 
selected for establishment by the power means 
and additional manual movements beyo,nd the 
predetermined movements wi!l accomplish the 
manual establishment of the other gear ratios. 
A further object of my invention is to provide 
in a fluid motor operated control means, im- 
proved valve meuns which will be so controlled 
by the accelerator mechanism for a vehicle engine 
that when said mechanism is fully released fo 
idle the engine the movab]e element of the motor 
will be caused fo have a full stroke in one direc- 
tion and when the accelerator mechanism is 
initially depressed from said released position 
the movable element of the motor will be caused 
to bave a full stroke in the opposite direction. 
An object related to that last stated is fo so 
associate said fluid motor and its control valve 
means with a vehicle friction clutch and change- 
speed gearing that one stroke of the movable ele- 
ment will disengage the clutch and neutralize 
the drive of an operative gear and the opposite 
stroke will establish a selected speed drive and 
control re-engagement of the clutch. 
A further object is fo provide in a control 
mechanism, power means for controlling a 
hicle clutch and for changing gear ratios of a 
change speed gearing, a.nd associate therewith, 
an operator controlled means for lockïng the 
power means in. a condition wherein the clutch 
is engaged and a gear ratio is established. 
An object rela.ted fo that last stated is fo so 



3 
asSociate said locking means with the clutch op- 
erating pedal, that a slight initial lost-motion 
movement of the pedal will release the locking 
means so that the power means can ïunction to 
disengage the clutch and neutralize the estab- 
lished gear ratio. 
An object related to that lest stated is to 
provide ppveer-ope_ated releasing means for .said 
locking .ens whic.h is manuaily contïollable 
by the gear shifting lever. 
A further object is to provide impïoved means 
for controlling the rate of engagement of a 
hicle friction clutch which is operatively 
engaged and released for controlled re-engage- 
ment by the functioning of power mens. 
A more specific object is to so provide im- 
proved control means for a çehicle change sp.eed 
gearing having et least three forward driv!ng 
ratios, that the power-transmitting friction 
c_lutcb ass.ociated therewith is controllable by 
ppW¢.r .means in accordance .with the releasing 
aDç! ep.ressin.g of the e_ngine accelerator mech 
a.nijsm., and all suc._h drives are selectively obtained 
bY the manal setting of a gear shifting lever; 
_t.ç çf said .gear ratios :being established and 
neu_tr_alized by .the said power means, and the 
.third gear drive ratio being manually established 
a_nd r<eu_tralized, and-when he third drive is so 
çontrq!le d the power means wi!l be effective only 
to control the clutch, said control mechanism 
_lsp embodying means preventing the power 
m.ç_ns :rom functioning to control the clutch 
aD eithe_r o the said two gear ratios whenever 
oe of ._tl -two gear ra.tios is established and the 
g9.aç .sting tev.er is mai:ntined so positioned 
_o .sch _geler ratio. 
A .further object is to .provide a power-operated 
cpat_ro! mechanism for changing transmission 
p.ee.d.. which wi!l automatica_lly disengage the 
aspcited vehict clutch and neutralize an es- 
=ta.b.l.ib.ed speed when a man_ually-controlled 
le¢_t..ing member is moved to an indicated neutral 
p0.@_itAo_n_. 
 _more general obJect is t_o provide improved 
çotç0l _mean for a conventional change-speed 
g_e_ariDg which wi!! simplify speed changing and 
ts .enable t_he operator to better control the 
v._eh!c]e under ail driving coditions. 
 m_ore specific obiect of the present invention 
! fo p_rpvide a n_ovel and improved control for 
_a p_ower-operated device for coordinately per- 
form_'m_g the usuel clutching operations incident 
t_ç a speed change and the changing of the gear 
r_a.tio_s Of a transmis.sion associated with an in- 
kera__l-.çpbustion engine of an automotive ve- 
biç!.% which centrol is interconnected with the 
aç.cç!erator of the englue in such wise that the 
power device can act to d_eclutch and neutralize 
- an act_ive gear ratio only when the acce!erator 
is in_ re!¢ased engine idling position and another 
vç¢!e control member, such .as a clutch pedal, 
i_s. operated;, and when said accelerat0r is moved 
ia an e_ngine accelerating direction from its 
fo_reaid released position to cause a selected 
gear ratio to become active and the clutch-actu- 
ated toward re-engagement, thus rendering ef- 
feçtive the transmission of t0rque fo the vehicu- 
lar drivin_g wheels, 
In a __more specific sense, it is an object of the 
DÇeen inven/ion to provide such a control device 
ç0nneçted with the accelerator pedal and oper- 
ated, as aforesaid by movement of the pedal, but 
belote the pedal bas moved sufficiently to in- 
rea_se the speed of the engine abof¢e idling 
speed. 
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Again, it is an object of the invention to pro- 
vide a power-operated accelerator pedal con- 
trolled change-speed transmission shifter in 
which full release of the accelerator pedal does 
5 hot cause any effort to engage gears by power 
operation, but rather in which release of the 
accelerator pedal accompanied by initial depres- 
sion .of he clutch pedal do.es cause pow, er-oper- 
at.eti declutehing and disengagemert of active 
10 gears, the foregoing having as its broad object to 
minimize gear clashing without other than nor- 
mal and conventional elements of a gear shi,ïting 
cycle, the minimizing of "clashing" coming about 
because of the release of the accelerator and 
15 subseque.nt depression thereof causing a selected 
shift to occur automatically when the gears are 
more nearly synhronized by reason of slight 
initial clutch engagement and when the operator 
is already acting to accelerate the engine which 
2O further improves gear synchronization. This 
lest .is especialty true in shifting clown trom a 
higher peed to u lower speed drive. 
Anot-her specific object related to those above 
given is the provision of motor-power means 
25 opera%ively connected to disengage the clutch, 
establish selectivel: either of two speed drives, 
and control re-enagement of the clutch, the 
power means being operable in response to more- 
ment of an accelerator mechanism toward a 
30 throttle-0pening operating position, and -the 
power means being energized prior to actuel 
opening of the throttle so that establishment 
of a s_elected speed drive and clutch actuatioa 
toward engagement occUrs prior to vehicular 
35 celeration, 
Another object.speciUcally related to that last 
se forth is .the provision o a lost-motion con- 
nection between an accelerator and an associ- 
at.ed throttle valve sothat, movement of the 
40 accelerator to control the power means can be 
accomplished prior to opening of the throttle 
valve and actuel engine acceleration. 
Other objects of the invention will become 
apparent from .the following description taken 
45 in connection with the accompanying drawing 
showing a preferred embodiment. 
In the dravings: 
Figure 1 is a side view of a portion of a motor 
vehicle showing a change-speed gearing control 
50 mechanism embodying rny invention, said mech- 
anism being associate d with the gearing, the 
power-transmitting friction clutch operating 
pedal and the engine accelerator mechanism, the 
parts being shown in positions corresponding 
5, to neutral condition of the gearing with the 
Ç!utch disengaged, and the accelerator mech- 
anism ïully released to engine idling position; 
Figure 2 is a top view of the gearing and asso- 
ciated parts, the gearing casing being broken 
60 away and the gearing being shown in neutral 
condition; 
Figure 3 is an entarged side view of the parts 
on the exterior of the géaring casing cover plate; 
ç5 Figure 4 .is a sectional view taken on the line 
-- of Figure 1 and showing certain parts asso- 
ciated with the main clutch and-its pedal; 
Figures 5, 6 and 7 are vertical sectional views 
taken on the lines --, ç and , respec- 
70 tively, of Figure 3; 
Figure 8 is a horizontal sectional view taken on 
the line --8 .of Figure 3 showing parts on the 
inside and outside of the cover plate; 
Figure 9 is a substantially horizontal sectional 
75 view taken on the line  of Figure 3 and show- 
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îng other parts on the inside and outside of the 
cover plate; 
Figure 10 is a view of the inside of the cover 
plate as viewed on line 10--J0 of Figure 8; 
Figures 11 and 12 are sectional views taken on 
the lines J--! and 2--J2, respectively, of 
Figure 8; 
Figure 13 is an enlarged side view of the rear 
portion of the cover plate and parts thereon, said 
parts being shown in positions assumed when 
the fluid motor piston is moved to the rear end 
of ifs cylinder upon initial depressing of the 
accelerator pedal from ifs full released position 
following the establishment of low speed drtve; 
Figure 14 is a sectional view taken on the line 
4--4 of Figure 13; 
Figure 15 is a sectional view of the restricting 
valve, said view being taken on the line 
of Figure 8; 
Figure 15-A is another sectional view of the 
restricting valve but showing the element in the 
position assumed when low speed ratio is estab- 
lished; 
Figure 15-B is a perspective view of the re- 
stricting valve element and sleeve; 
Figure 16 is a rear view of the parts on the 
outside of the cover plate; 
Figure 17 is a view of certain parts on the inside 
of the cover plate, said parts being in the posi- 
tions assumed when low speed drive is estab- 
lished; 
Figures 18, 19 and 20 are views of the parts 
shown in Figure 17 when such are in positions 
corresponding fo second speed drive established, 
high speed ratio established, and reverse speed 
drive etablished, respectlvely; 
Figure 21 is a vlew of the shiïter arm and 
discolmectible connection with the shifter shaft 
as viewed from the inside of the cover plate; 
Figure 22 is a view of the interlocking plate ; 
Figure 23 is a view of the shiïter plate; 
Figure 24 is a view of the double arm shifting 
lever; 
Figure 25 is a view of the shifter link; 
Figure 26 is a view of the two manually-con- 
trolled gear sectors, one of which carries a pre- 
selecting cam; 
Figure 27 is a view of the parts employed for 
 connecting and disconnecting the driven gear 
sector to the low and reverse gear shifting shaft; 
Figure 28 is a side view of the shlïting parts 
associated with the low and reverse gear shifting 
fork, said parts being in positions corresponding 
fo neutral position of the shifting fork; 
Figure 29 is a view of the same parts shown in 
Figure 28 but showing them in positions corre- 
sponding to low speed being established; 
Figure 30 is an end view of the parts shown in 
Figure 29 ; 
Figure 31 is a view of the connecting parts 
between the fluid pressure motor, the engine 
clutch and the shifting mechanism on the cover 
plate, together with the vacuum-controlled lock 
for the fluid motor, sald lock being unlocked and 
the piston oï the motor in its normal forward 
position; 
Figure 32 is a view similar to Figure 31 but 
showing the locking element held unlocked and 
the motor piston moving forwardly to te posi- 
tion shown in Figure 31; 
Figure 33 is a view simflar to Figures 31 and 32 
but showing the parts in the positions assumed 
when the fluid motor piston is locked in its rear 
position; 

Figure 34 is a sectional view taken on the line 
34--34 of Figure 31 and showing details of the 
yieldable cormection between the motor piston 
and the shifting mechanism; 
5 Figure 35 is a top view of the valves and other 
parts associated with the engine carburetor and 
intake manifold which are controlled by the ac- 
celerator mechanism; 
Figure 36 is a side view of the parts shown in 
] 0 Figure 35; 
ligure 37 is a rear eIad view of the parts shown 
in Figure 32; 
Figure 38 is a vertical sectional view taken on 
the liie 33--33 oï Figure 37; 
] 5 Figure 39 is an enlarged side view of certain 
parts shown in Figure 36 particularly he con- 
nection between the accelerator pedal actuated 
rod and the carburetor butterby valve; 
Figure 40 is a view of the connecting element 
OE0 between the accelerator mechanism and the ro- 
tatable valve whereby the latter is controlled by 
the former; 
Figure 41 is a vertical sectional view taken on 
the line 4 J--4 ! of Figure 39 ; 
 Figure 42 is a sectional view similar to Figure 38 
but showing the parts in the positions assumed 
when the accelerator pedal is slightly depressed 
from its fully released engine idling position to 
the position shown in dashed lines in Figure 1; 
,"') Figure 43 is a view similar to Figure 39 but 
showing the parts in the positions assumed when 
the accelerator pedal is slightly depressed; 
Figure 44 is a view similar fo Figure 43 but 
showing the parts in the positions assumed when 
5 the accelerator pedal is further depressed; 
Figure 45 is a top view taken on line 45--45 or 
Figure 1 showing the manually-operated control 
valve and associated parts connected fo the shift 
control shaft and mounted on the lower end of 
'«, the steering column; 
Figure 46 is a sectional vlew taken on the line 
4--4 of Figure 1; 
Figure 47 is side view of the structure shown in 
Figure 45, with portions of the casing being 
45 broken away and shown in section; 
Figure 48 is a sectlonal view taken on the line 
43--45 of Figure 47; 
Figure 49 is a sectional view similar to Figure 
4,8 but showing the parts in position correspond- 
50 ing to low speed drive being established, ,said vlew 
also showing by dashed lines the manually op- 
erated arm in the various positions if assumes 
when second, h!gh and reverse speed drives are 
established; 
,»» Figure 5{ is a perspective view of the manually 
operated valve element and its sleeve shown in 
Figures 45 to 49; 
Figure 51 is a view of the gear shifting lever 
and associated parts as seen by the vehicle olera- 
; toi'; 
Figure 52 is a perspective view of the structure 
shown in Figure 51; 
Figures 53 is a bottom view of the gear shifting 
lever and assoclated structure taken as indicated 
(5 by line 53--53 of Figure 54; 
Figure 54 is a slde vlew partly in section oï the 
gear shifting lever and associated structure; 
Figure 55 is a view taken on the line 55--55 of 
Figure 4 showing the clutch re-engaging dash- 
7o pot in the position it assumes when the engine 
friction clutch is engaged; 
Figure 56 is another view of the dash-pot show- 
ing its parts in the positions assumed during 
clutch disengagingi 
75 Figures 5i and 58 are sectional views through 



fhe-.dSh2ot :as ',taken ton the :lines 57 
5858, xespectively,of gure 56; and 
inre 5,is a schematic ew of eentfr.econ- 
 trol mechanism shown :in detai] by Figures 
 .58. 
Geeral assembly 
eferring fo the drawgs  detafl :d-first to 
oEC 2, -2, 4.and 6, _theze is own a motor ve- 
hicle internal-combustion enge  to hich is 
 attaed :a 'clutch housing  d a change-speed 
gear housing $. Win the clutch hoùsing .is a 
power-trattg:friction clutch . (see.Figures 
4 and 59) which connects nd disconnects the 
ra shaft of the enge to ,the driving shunt 
of e change-speed gearg contained with 
he:hoin'g $. The cluh is operaed by a fork 
 which is secuzed o :a ,clutch shaft  journaled 
crs-ise  e hell portion of the gemng 
housing. 
peed-change mechanis 
 e dng shaït : of the gearing is jou'naled 
in the forward wall of ghe gearg heusing and 
on i£s teur end with the housing is a driving 
 gent  which is -constant mesh with a gear 
or :dr.vg a cluster of counter shaft geurs 
,f- a-nd  comprlsing, respectively, the second 
 speed gear, the reverse speed 'gear and 'the low 
sed gear. With the housg, in axial a!ign- 
ment ith .the driving shaft, ïs a driven shaft 
which ,oecd by the usual universal joint te 
he oller shaft  for driving e wheels of 
the vehic]e n the wl known manner. ï'he teur 
portion of the driven .shaTt has slidably splined 
thereon a combined iow and reverse g'ear  for 
selectively meshg wi £he low counter shaft 
.gear  to produce low speed drive, or with an 
idler gear $ constantly driven by e reverse 
gear   on the counter shaft to thus prduce 
verse speed ive. The gear  bas a neu.traI 
position, shown  gure 2, where neither gear 
 nor @ is engaged. Just forward]y of 
splined portion of the driven shaft is the oer 
second speed gear .] rotatably meunted on the 
driven shaft and constuntly driven by the second 
speed counrshaft gear . Irposed beeen 
the drivg shaït gear 8 and the second speed 
gear ] is a double .c]utch element 8 sp]ined to 
the driven shaft and arranged to selective!y 
ctutch the second speed gear  fo the driven 
shaft to obtain second speed drive or to directiy 
clutch the driven shaft to the driving shaft o 
obtain third or high speed direct drive. To bring 
about establishment of these speeds, the double 
clutch element is provided with clutch teeth as 
shown for cooperation with clu.tch teeth on the 
second speed gear-] and with the driving shaft, 
as is well.own practice. The combined low and 
reverse speed gear   contro]led by a shifting 
fork 9 and the double clutch element $ is con- 
troHed by a shNting fork  8. 
The gearg housing is provided with an open- 
ing on its left side as viewed from the rear end. 
This opening is c]osed by a c]ose plate 2 which 
cres a cap 2, said cap forming with the closure 
plate u compartment 3. As best seen in Figures 
5 and 9 the forward end oî the closure plate has 
jonaled therein a short shaft , one end of 
which extends into the compartment 23 and 
the opposite end exnds into the gear hous- 
g, The gear housing end of this shaft has 
secured ereto an upstanding arm 2 . which 
is pivotally moted the previously mentioned 
gear shifng ork 2 ïor the double clutch 
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m-ent-,I 8 .employed in .obtaining -second and .high 
speeds, learwardly of the shaït 24 is .another 
shaft 26 (sec Figures 7 and9) which is journaled 
in both the closure _plate and.the cap and extends 
5 through the cap .compartment 23 so that one-of 
ifs ends projects to the exterior of the car and 
its other end extends into the gear .housing. 
The gear housing end of this shaït carr.ies-an 
upstanding arm 27 in which is pivotally mounted 
10 the previously mentioned gear shifting fork 
for control]ing the sliding gear  to obtain the 
low and reverse speeds. 
.The cap 22 has ournIed therein a Sh0r.t sha-ft 
. which is arranged to be in-axial alignment 
15 with the previous]y-mentioned shunt 2 
Figures 5 and 9). The outer ,end of this shaït 
ca, rries an arm 28 for rotating it and the OErmer 
end of the shaft bas secured thereto ,a-member 
$0 on which is formed a gear segment 3  arranged 
20 to mesh with a gear segment 3 rotatably mounted 
upon previously mentioned shaft $ (see Figures 
9, 17 fo 20 and 26). This latter gear segment 
is provided with a radial s!ot ]] in which is Slk]- 
ably carried a pin 4. This pin is arranged-Sot 
OE.) turning a sector shaped arm-$ »vhich is secured 
to the shaft 25, as shown in Figures.27, 28 and 29. 
The seetor shaped arm is arranged to rotate 
within an arcuate shaped mëmber  which is 
fixed to the inside of the cap 
;0 extends into a space ïormed by a recess 37 inthe 
nembeï 3 and a recess 8 in the sect0r shaped 
arm, this latter recess having at its ends circular 
recesses 3 and 0 which are arranged fo 
ceive the entire pin so that it can more the sector 
,5 shaped arm and thus rotate the shaft 26 anal 
bring about the establishment of low and re- 
verse speeds. 
When the gearing is in a neutral POSition the 
pin 4 will be positioned as shown in Figure 28 
40 which will be intermediate the ends of the space 
formed by the two recesses 3 and ]8. When in 
this position the pin can move a predetermined 
distance in opposite directions without connect- 
ing the sector gear 3 to the sector arm ]. I-Iow- 
45 over, when the pin is moved an additional distance 
it wil] be forced out of the recess $7 and in the 
arcuate member and into either the circular re- 
çess $9 or 4O, depending upon which direction the 
pin is being moved. When this occurs the pin 
0 wi]! cause a direct connection between the sector 
gear $3 and the sector arm 35 so that these two 
members will roture together and such rotation 
wil] cause a turning of the shaït 28 and a mov- 
ing of the combined ]ow and reverse gear |. 
. Figures 17 and 29 show low speed established 
condition and Figure 20 the reverse speed estab- 
lished condition of the sector gear, sector arm 
and associated parts. Thus itis seen by the 
structure jut described that the short shaft 
eo, may have a predetermined free rotation in op 
posite directions from a central neutral position 
whenever the pin 34 is positioned as shown in 
Figure 28 beïore there is any establishment of 
low and reverse spee. The Pmpose of this 
e ïree motion of shaft 28 will later become ap- 
parent. 
Manually-conrolled shi/ting mechanism 
The short shaft 2, which is journaled in ihe 
7 forward end of the cap 2, is arçanged tobe 
manually controlled by the operator of the vehic!e 
anti by this manual control, hot only can low 
and reverse speeds be established in the manner 
ust described, but also second and high speeds 
75 selected so that they can be established by power- 



OPerated means in a manner to become apparent. 
teferring now to Figures l, 45, 47 and 51 to 54, 
the arm 29 on the outer end of the shaft 28 is 
connected by a link 4 fo an arm 42 which is 
secured fo the lower end of a shift control shaft 
43 journaled in parallel relation fo the steering 
column 44. The shaft 43 is not only arranged 
for rotatable movement, but is also capable of 
limited axial movement, and to accommodate 
these movements the hub 45 of arm 4- is provided 
with a slot 48 in which extends a pin 47. The 
arm is Prevented from movement with the shaft 
by being positioned between spaced parts of 
casing 48 secured to the steering column and in 
which the lower end of the shaft 43 is journaled. 
The casing opposite the arm has a semi-cylindri- 
cal covering portion 49 in which is an H-slot 
and the pin 47 is of such length as to extend into 
this H-slot for cooPeration therewith and thus 
predetermine the movements which can be ruade 
by the shaft 43. 
The uPPer end of the shaft 43 is journaled in 
a socket §! in the overside of the hub of the 
steering wheel §2 at the upper end of the steering 
column, as best shown in Figure 54. Just below 
the upper end of the shaft 43 there is secured to 
the shaft a gear shifting lever 83 which extends 
out on the right hand side of the steering column 
just beneath the plane of the steering wheel. 
Also secured to the shaft 43 is a pointer §4 which 
extends in an upward direction from the steering 
column and is arranged for cooperation with 
indicia carried by a plate §§ upstanding from 
the steering column. The indicia on this plate 
comprise the numerals "1, 2, S-" and the letters 
"t" and "N" and correspond respectively to low, 
second, high and reverse speed ratios and neu- 
tral condition of the gearing. The arrangement 
of these numerals and letters is as shown in Fig- 
ures 51 and 52. The letter "N" being in the 
center with the numerals "2" and "l" on the 
right hand side thereof as viewed from the oper- 
ator's position and the numeral "S" and the 
letter "1" on left hand side. The plate is PrO- 
vided with a central depression and the letter 
"N" and the numerals "2" and "S" are placed 
in this depression. The numeral "1" and the 
letter "R" are on the face of the plate at the 
ends of the depression. This gives a stepped 
arrangement of the indicia. 
When the gear shifting lever is in a position 
where the pointer indicates "N," the control 
mechanism wfll be so conditioned that the gear- 
ing wfll be neutralized and none of the speed 
ratios established. This condition of the gearing 
is shown in Figure 2. Under such conditions the 
pin 47 carried by the lower end of the control 
shaft 43 will be in the lower end of the cross- 
over portion of the -slot. If the gear shifting 
lever should be pulled upwardly towards the 
steering wheel, the shaft 4 will also be pulled 
upwardly so that the shaft 4 can be selectively 
rotated to establish either the low or reverse 
speeds. If the lever is rotated so that the 
pointer indicates "1," the shaft 
will be so rotated that the segment gear 32 will 
cause the pin 34to engage in the circular recess 
3 and rotate the segment arm 3§ to establish 
low speed whichis a meshing of the gear 5 with 
the gear 2. If the gear shifting lever should 
be rotated when in its upward held position so 
that the pointer will be opposite "R," then the 
segment gears will be so rotated that the pin 
will ride into the circular recess 4} and cause 
such a rotation of the segment arm 3§ and shaf 
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26 as to establish reverse speed which is  
meshing of the gear § with the idler gear 6. 
Itis tobe noted that fo obtain the positioning 
of the pointer opposite the "1" and the "1" in- 
5 dicia, the gear shifting lever and shaft 4 must 
be pulled upwardly in order that pin 4 carried 
by the lower end of the shaft 43 will be opposite 
the long legs of the M-slot §9 so as to accom- 
modate sufficient rotation of the shaft. 
10 If the shiffiing shaft 43 is in its lower longi- 
tudinal position, the pin 4 can enter the short 
legs of the M-slot §9 and this will permit the 
gear shifting lever to more the pointer to indi- 
cate "2" and "S" which are the second and high 
1 speeds. This rotation of the shaft 43 wfll of 
course cause a rotation of the short shaft 28 
journaled in the cap 22 and also a rotation of 
the segment gears, but such rotation of the seg- 
ment gears will not cause any movement of the 
0 segment arm 3§ or the shaft 28, due to the fact 
that the pin 34has a free movement in the space 
formed by the recess 31 in the flxed arcuate.plate 
and the recess 8 in the segment arm. 
In order that the rive positions to which the 
 segment gear 3! and the parts rotated there- 
with may be easfly round and yieldably main- 
tained, there is provided a ball detent §8 for 
cooperation with rive arcuate spaced recesses in 
the hub portion of the segment gear, this detent 
S0 and the recesses being shown in Figures 9, 17 to 
20, and 21. Itis also desirable to yieldably main- 
tain the steering column shaft 43 in ifs lower- 
most position so as tobe in position to obtain 
second and high speeds, the speeds most used. 
 In order to accomplish this there is pro,vided, as 
shown in Figure 47, a spring §7 which is inter- 
posed between a portion of the casing .48 and a 
sector gear 8 carried by the lower end of the 
shaft 4, the gear §8 being employed for valve 
40 controlling purposes tobe described subsequently. 
In addition to the shafts 28 and 29, which 
extend to the exterior of the cap 22, there is 
aiso a shaft §9 which is journaled in the cap 
and is intermediate the shafts 28 and 29 and 
below said shafts as shown in Figures 1, 3, 6, 13 
45 
and 14. The outer end of this shaft 59 carries 
an arm 8} for rotating the shaft and on the 
inner end of the shaft is a lever .8 which extends 
upwardly into the compartment 23 between the 
50 cap and the closure plate. This lever 8 has 
a hub 82 which is provided with an .-shaPed 
slot 83 (see Figures 14 and 21). Cooperating 
with this slot is a pin 84 carried by the shaf 
§ and forming the connection between the 
shaft and the lever. A spring 8§ is interposed 
5 between the hub 82 and a washer 88 on the 
outer end of the shaft and acts to bias te hub 
against a shoulder ] on the shaft §S, which 
position is effected only when .the pin 84 can 
move into the axial portion of the L-shaped 
6O 
slot as is shown in Figures 6 and 21. Thë lever 
$ is arranged to lie adjacent the end of a boss 
88 carried by the cap 22 and in which the shaft 
§9 is journaled, this boss preventing axial m0ve- 
65 ment of the hub of the arm. The shaft §9 is 
arranged to have limited longitudinal movement 
and when it is moved longitudinally outwardly 
if can be disconnected from the hub of lever 8 
by the pin 84 becoming positioned sG that it 
7O can move into the circumferential portion of the 
L-slot as shown in Figure 14. Thus if is sëen 
that there is provided an arrangement wheeby 
the lever 8 can be prevented from being rotated 
by the shaft 89 whenever the shaft is pulled 
5. outwardly against the bias of sping 8§. When 
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the., shaft, is so p0sitioned that the pin 64can 
entez the axial portion, of the I-shaped slot, the 
arm and-, shaft wili be connected together so that 
the arm can be rotated with the shaft. 
The upper end of thelever 0 isprovided with 
á tshaped slot 09, for receiving a pn 70 which 
is. carried by the. central portion of a shifter 
plate 7» shown in detail in Figure 23. This 
shifter plate has t recesses 72, and78 in its ends 
v¢hich receive, pontions of  the shafts 24 and 20, 
respectively, as is seen in Figures 9 and 17 te 20, 
Thus the shifter plate will be supported and 
Fer. be. free foz longitudinal sliding movement. 
The pin 70. is of such length as to have pivoted 
thereto a shifter link 74 which is spaced slightly 
from the plate by a spacer sleeve 75and.extends 
forwardlF parallel to the forvzard end of the 
shifter-plïte, all as is best seen in Figure 9. 
Th forvard end of this shiïtez link carries, a 
cross,pin 76. The shifter.link, is normally-yield 
able. held so as tobe in line with the_ shifter 
plate, this being accomplished by a specialiy 
shaped spring 77.which is carried by the pin  
and bas legs for cooperation- with the opposite 
edges, of thè shifter link. This spring is shown 
in, detail in Figure 23. One end of the cross 
pin 76 is arrangedto cooperate with a selecting 
cam 78: which is formed as an integral part of 
the.. hub of thesector gear 80, already described, 
and rotated by .the short shaft 7. This cam 
is,., shown in perspective in Figure 26 and has 
twoe diverging surfaces 79. and 80 with a reces 
81-at its end and from which the two surfaces 
diverge, The purpose of this cam is to guide 
the shifte link either upwardlF oz downwardly, 
from., its normal position, mantained= by the 
spring 77. 
When the selector member 30 is moved by the 
gesr,shifting,:léver so that the-cam surface 79. 
tS:. presented, for- engagement by the pin 76 6f 
thë.shifter link (this being "2" position, on the 
izidicatr plate), the pin 7 on the end of the 
stiiftez link will be forced upwardly in. the event 
e: slifter--plat e-. an d thelink are moved, rear- 
wardly« If the cam surface-8@ is .presented for- 
co_0peraton with the pin 7S of the shifter link 
(this-being-"3?' position on. the indicator plate), 
tiën the pin. 76, and the link. would-be forced 
d6wnwardly- if the shifter plate is moved .rear- 
wardly. If- the.gear shift lever should be in the 
"',, POsition. thon the recess 8 at the end of 
the,canv wfll be presented-for, receiving, the pin 
76of-the.shifer.link and thus preventthe shifter 
link and hifter Plate. from being moved rear- 
Wavdly. after these elements, are. moved to a. 
limited etent to bring, the Pin into the- recess. 
on tle end of the shaft 24.which proje¢tsinto- 
the chamber 2 of-the cap, there is secured a- 
double arm-lever 82 shown in Fi.gures 11, 12, 17 
t 20fanal 24. The forward edge of this-double.. 
afin.lever bas recesses 83 and 84 for cooperation 
wt,h: .the cross, pin 78, and the rear edge bas a 
V-shape_dnotch 88 which is arranged te cooperate 
¢th .a V-Çhaped block.80 carriedbY the shifter 
plate. 'Since the double arm lever 82 is Secured 
tql th e. shaf t 24, it is seen, that by r0tating the- 
double arm lever the shaî 2 and the shifter- 
f0rk 29- for contro!ling second and. high speed 
can be m6ved. When the notch 8 is engaged 
byhe pin 76 Of the shifter link as it moves rear- 
Wklrdly, the shaft 24 will be given such a rotation 
that the second speed gear [7. will be clutched 
5"he driven shaft of the gearing and second 
spëed drive established (see Figure 18). When. 
t5ê:0tch 84 i engaged and th e double arm lever- 

moved by movement., o9. the shifter link, the re-. 
sult will be the establishment of«high speed dzive 
due to the direct connecting, of the drive: and 
driven shafts of the gearing (see Figure 
5 Which of the notches 8 and 84 will be.engaged 
by the pin 7 will depend upon the position of 
the cam surfaces 79 and 80 as they determine 
to which notch the pin 78 will be guided. Thus, 
if cam surface 79 is presented to guide the pin 
 8 into the notch 8 and the double arm leve 
rotated, second speed drive will. be established, 
and if the cam surface 8.0. is presented thon the 
pin 80 will be guided into the notch 84-and the 
double arm lever 82. so rotated that-high speed 
I drive will be established. 
The double arm lever--92 is always rought-to 
its vertical position whenever the sifter plate 
is moved forwardly, as. shown in Figurons 1:1, 12, 
1.7 and 20. This. bringing of the lever, to its ver- 
0 tical position, will always insure that an: est«b 
lished gear ratio (second or high) wfll, be.neu. 
tralized. This neutralization is accomplished by 
means of the V-shaped, block- 88 on the shifte 
plate cooperating:with the V-shapednotch 85in 
«5 the. rear of the double arm lever. 82 If the 
double arm lever should hein either its secondor 
high speed positions, as shown in Figures 
19; which bas been breught, about by : rearward 
movement of the shifter plate,, then it is seen that. 
0 as-the shifter plate moves forwardly he V,-shaped 
block wfll engage .the Vshaped notch 88" off the 
double arm lever and::turn it to its=vertical:posi- 
tion, thereby, neutralizing the: speed which: ls 
established. 
35 When the selecting cam 78:is: presented so 
that its recess. 8 at the end is-directly opposite 
thepin 78, of the shifter-link (when in:its=nor-: 
mal horizontal position), the: shifter, plate: and 
shifter- link can be moved rearwardly only-..very. 
40 limited extent, the extent being determined, by 
the space between the.recess-8! and thepin. 
Thus the shaft 89. will be prevented from 
lng its normal rotation if connected with lever 
0. This condition, will prevail only when tha 
45 gear shifting.leveris in the"N"/or neutral posi- 
tion. 
Associated with the shifter plate:is:an:lnter. 
locking plate 97- which is. shown  separately::ln 
Figure 22. This interlockingplate is:azranged 
5O be secured for rotation.with the shift:20:whicl 
carries the arm 27: in which the low: and 
verse speed shifting fork  9- is pivoted The 
tertocking plate.is prvided with. two legs88 and 
89.which form therebetween-a, slot 90: The n 
55 terlocking plate:lies..alongside of, the, shifter plate, 
and extends towards:the pin 70 which,.fozms- tle 
connection betw.een the shïting-lever: 6.1: and the: 
shifter plate 
When the shiter plate:is in its: forwardposi 
60 tion, the interlocking plate is free, to rotaté.:aswill 
atso be the shaft 26 to which it is secured« Thus, 
the.shaft 28: can,be rotated underthese:,condi- 
tions to establish either low or, reverse speed. 
W.h-en the shaft 26-is in its neutral:position, or 
65 responding to neutalï condition of the :lo,w,)and- 
reverse speeds,:the slot 99:in the interlocking, plate, 
wfll be presented to-receive the. pln 70,ï thus, per, 
mitting the_pir and the shffter plate .to-be moved 
rearwardly to establish second or high--speedç If 
ï0 either second or high speed is established the in- 
terlocking plates, wfll Prevent either lov. or 
verse speed from being established. When the, 
interlocking plate 87 is-turned so that eithez 
or reverse speed is estäblished, one of the legs88 
75, or..89, will be presented so .that.it. will have 



end engaged by the pin ]9 and thus prevent rear- 
ward movement of the shifter plate. Itis thus 
seen that this interlocking plate also works in 
conjunction with the selector cam end which bas 
the recess 8|, both providing means whereby the 
shiïter plate is prevented from rearward move- 
ment. The interlocking plate will function to 
prevent any substantial rearward movement of 
the shifter plate when low or reverse speed is 
established, thus there can be, under these con- 
ditions, no establishment of the second and high 
speeds since the shifter plate cannot more rear- 
wardly to ifs fullest extent. When low and 
verse speeds are neutralized and the gear shift 
lever is in neutral position, then the end of the 
selecting cam 78 will prevent any substantial 
rearward movement of the shifter plate by the 
engagement of the pin 76 in the recess 8|. The 
only rime that the shifter plate can move rear- 
wardly so as to establish second or high speed is 
when low and reverse speeds are neutralized and 
the selecting cam is turned to ifs flrst positions 
on each side of its straight ahead position by 
the gear shifting lever so as fo present either 
the cam surface 79 or 8[} for engagement by the 
pin ]8 to thereby guide if into a notch of the 
double arm lever 82. These conditions are shown 
in Figures 18 and 19. 
In order that the two shifting forks |9 and 29 
may be yieldably held in their various positions, 
there is provided a detent means generally indi- 
cated by the numeral 9 | and shown in Figures 2, 
6, 9 and 10. This detent means comprises a 
member 92 secured to the inside of the cover 
plate, which member is provided with a bore 
in which is positioned two halls 94 and 95 hav- 
ing an interposed spring 95. There is also a pin 
97' to limit the extent of movement of the halls 
relatively towards each other. The ball 94 co- 
operates with three recesses 97, 98 and 99 in a 
flange |99 carried by the arm 2], in which the 
shifting fork |9 is piv0ted. The ball 95 coop- 
erates with recesses |9|, |99 and |93 in a flange 
|94 carried by the arm 25, in which the gear 
shifting fork 29 is pivoted. If is thus seen that 
for each position of the shifting forks the de- 
tent structure will function to yieldably hold the 
shifting fork in Such position. This detent struc- 
ture could be marie to function as an interlock 
if such were desired in order to prevent one gear 
ratio from being established when another speed 
ratio is established, but in view of the interlock- 
ing structure already described such is not be- 
lieved necessary. 
In order that the lever 6| carried by the in- 
ner end of the shaft 59 may be automatically 
disconnected from the shaft by means of the 
structure already described, there is provided 
means for accomplishing this whenever the gear- 
ing is placed in low or reverse speed drive. The 
automatic disconnecting structure is best shown 
in Figures 13 and 14. On the outer end of the 
shaft 26 there is secured an arm |95 which is 
provided with an out-turning flange |{}6. The 
edge of this flange is provided with a recess |97 
intermediate ifs ends for the reception of one 
end of a pin |8 which is slidably mounted in 
an extension |99 of the boss in which the shaft 
59 is journaled. The other end of the pin |98 
is arranged to cooperate with an extension 
which is carried by the lever 69 secured to the 
outer end of the shaft 89. The extension ||9 is 
of such width that regardless of what position 
the arm 5{} is turned the extension will always 
cooperate with the outer end of the pin |93. 
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When the shaft 98, which controls the ]ow and 
reverse gear shifting fork, is in its position to 
neutralize low and reverse drive ratio, the 
cess |97 will be positioned to receive the inner 
5 end of the slidable pin |98. Under such con- 
ditions the previously mentioned spring 8 on 
the inner end of the shaft 9 can then function 
fo place the pin 64 (carried by the shaft 59) in 
the axial extending portion of the k-shaped 
]0 slot 63 in the hub of the lever 5|, thus connect- 
ing the shaft 59 and the lever 8| so that the 
two will be rotated simultaneously. However, 
when the shaft 96 is moved to either establish 
low or reverse speed, the pin |93 will be cammed 
]5 out of the recess |97 upon the edge of the flange, 
thereby shifting the pin |98 outwardly and also 
the shaft 9 due to the ïact that the outer end 
of the pin is engaged with the extension ||9 
which is part of the arm 89 carried by the shaft. 
20 This axial movement of the shaft 59 will cause 
the pin 64 on the inner end of the Shaft to be 
moved out of the axial leg of the k-shaped slot 
fo a position wherein if can more in the cir- 
cumferential portion of the k-shaped slot. This 
25 condition is shown in Figure 14. Lever 5| is now 
disconnected from the shaft 59 and regardless 
of the rotation of the shaft 9 in a counter- 
clockwise direction from the position shown in 
Figure 13, there will be no turning of the lever 
0 6| with the shaft 59. Since the lever 5| con- 
trols the shifter plate and the establishment of 
the second and high speed, it is seen that when- 
ever the lever 5| is disconnected there cannot 
be any movement of the lever 8|, yet the shaft 
35 9 is free to be rotated. The disconnecting of 
lever 6| from shaft 59 is aided by the interlock- 
 ing plate 8] for as soon as the shaft 25 is ro- 
tated the plate functions to prevent movement 
of arm 5| and the shifter plate. The purpose 
40 of this free rotation of the shaft 9 wfll become 
apparent when other structure and its function 
is described. 
Power-acuaeà shi#ing mechanism 
:5 The shaft 9, which controls the establish- 
ment of second and high speeds, it arranged to 
be power actuated and the power means em- 
ployed for this purpose is a fluid pressure oper- 
ated servomotor or servo-mechanism ||| which 
59 is shown in various figures, including Figures 
1, 4, 6, 31 fo 33 and Figure 59. The fluid motor 
| | | comprises a cylinder | |2 closed at both ends 
by end walls ||3 and ||4. The fluid motor is 
positioned along side the engine of the vehicle 
55 and the forward end wall ||3 carries a mount- 
ing pin ||8 which is yieldably connected fo a 
bracket ||6 secured to the side of the engine. 
Within the cylinder is a piston ||7 having a 
piston rod ||8 extending through the rear wall 
60 ||. The outer end of this piston rod is con- 
nected fo one arm ||9 of a bell-crank lever |29 
pivotally mounted on a pin |2| carried by the 
clutch housing 2. The other arm |29 of the 
bell-crank lever is connected by a rod |93 with 
i the previously reerred to arm 59 secured to the 
outer end of the shaft 9 which controls the 
shifter plate and the establishment of the second 
and high speed ratios. 
The bell-crank lever and the rod |93 are all 
70 clearly disclosed in the enlarged views, Figures 
31, 32 and 33. The connection between the rod 
|23 and the lever 59 embodies a yieldable struc- 
ture which is clearly shown in Figure 34. Slid- 
able on the rear end of the rod is a tube |94 
75 which is closed at its rear end by a plug |gB, 



pIug and ti4e rea en-d of tle. tube being pivotalïy 
conefed, to the outer end of he arm gO by a 
pin [26. The forward end: of the ube is 
vfded wtth a bearlng nu [2 çhroh which e 
rod [: eends- in,o, the tube. [24. e inner 
end of the rod-is provided w.ih an. adjting 
nut- [25 and: interposed beçween his nu and te 
bearfn-nu is a coil: spring [.9 which nomally 
bikses the end of the ro [23 against he-réar 
plug- 
The. yieldale connection functions o give 
ove.center action  of the rod vi-h respeCt o te 
pivoE, of the ll-crank lever. When the pisten 
off  flui motor is- at- the rward- end of 
cy]ide; the sifter pl ï.ç wfil be in its:fbrward 
pos-iti0n wich position is- shown: fl- Figures: ll 
and 12 hen, the piston- is. moved wrd, the 
r end of the cylinder- te shifer- plate wil] 
be:meved[rear»ardly to its:fu!lest extent as detèr- 
med by the, engagemen:t of the shter plate 
wït te  saf-t2or by the pin,  with the base 
ofthednterlocking plate slot 0, that , of cose, 
if' the' shiIter p!te is pemited fo. more rear« 
a, rdly. by a-conditioning o the-selctor cam  and 
the neutral: position-of: the: interlocg plate  
e . extreme rea-rward position, of the' shifter 
plkte w.ill e reached belote the- piston complétes 
i fl: trael, fo- te rear wall of the cylinder, 
Thi condition, i. sown in- Figure. 32. As the 
pitVn continues= fo move to the . rear: wall, the 
spihg-, I2: wil!: yield te permit tis additi0naI 
moveraenç.of--the piston, and dmïng- th yieldg 
of:the=springthe:5ell=crank:lever wil-Se s::turned 
taV fae- rod 12:3  w, fll: pass  from one: side o the 
axis:.of:the  ell:crank pivot pin 12l  the: other 
side; as, shown  Figure 33] en the relation- 
ship of.: the rod and  the ï bell-crank lever is as 
sown-  Figure 33, the- spring will act fo main. 
taire this condition, and' the shifter p!ae cannot  
be=moved: f0rwardly?byïany force acting theren. 
en.the piston ofte servomotoris caused:eo 
move from the rear end to the forwardend:ofits 
cylinder the shifter, plate wfll again be, moved 
forward!y and either the high or second speed 
dive  w.ilt: e  neutralized   a manner alrady 
apparent it:being nved" ttiat this'neutralation 
taes place- by the: action of- the v-shaped' 5lock 
8 : on rie  rear edge of the  double arm leve 
which" is providéd-with the V-shaped recess 
Ofcourse= if thë gearg should be in eithe low 
mv reverse:' speed drive-the shter pla wili hot" 
be.movedy - te-reciprocation of the piston of 
te.flUidraotor since under these conditions the 
lever, 6;l whch" actuates the shifter plate  is: 
conuected flore  the shaft 9 The piston: will 
therefre.oniy roture- the. saft 9::relative t0 the 
lever» @..I. If the:gear shot lever should be in 
the-"N" position, then the shifer pla-te cann0 
--.mov and the'-lever 61 is coected t0 the 
sa-ft 9. Under such conditions when the piston 
is controlled to- more: from- the. forward end of 
tle:cylindêrit wfll on.l.move .sciently fo 
prs spring 129  andwill then stall. 
The  over-center action of: the-rod and com-- 
pressg  of ï sprig 129: wfll ç also be preset-when 
the" saf: : is: rotated relative: fo trie:lever. 
is:.functionis-accomplished by-a proper-length 
of the circumferential portion of:the -shaped 
slot 6 :in the hub of. lever @ :: ThiS portion- of 
trie, slot i:so foed:that, te lever l will be 
pieked uD and:the, shter plate moved fo cause 
the,p-10:to. en-gage the-,end of a leg. 88or 89 'of 
the,iterlocng plate.- when the-- bell-crank lever 
aud-.rod:reach thpositions:shown .. Fure.32: 
AS-:-oEepito of  the  fluid »motor moVes- fo coin- 

pteé is stoke' the spring: ill, Ne: ofiïêëd: ïri 
ttie sme ma-br as  he . the st-ër plate s 
eing moved: o, ëStablih. Séc0nd, or" igh, Speed:. 
Fluid pressure actated motor and eonoZ 
5 thereor 
Tlie fluid, p,essure dpei, ated Sërom0t0r 
afrangëd: t:be cua.ed b a sbu6ë of fid-prës, 
urë different f.rom tm.osphere áfi. the 
I» lar oui«ce eplbyéd; by way oI éam9té in 
appl-icgti0A 6f, the cOnt01: Stem: cfge. 
inlht, gniold .3 6f the Yehibië $e. 
fm'ward end Of te flid: oo î= eonnectëd: by 
a- conduit, -g: t0- a c0Ati'ol vlve genëfsiiy 
5 gaed ' bY t-he, ferrer C gnd ttchd 
tiè 0r inàEë mnïîbid of: tie engë; this 
gnd its àssbcitéd pr e Shbn 
in c Firés 3: fo: 44. Te  reg end 0f 
motor iS  alto-connectbd by two: eondt: 
0 ]: fo= the= eonrol: viYe  C nd: being itergd 
beweën, tfieë, c0ndfiitS- i. - ëriCfiflg 
wic  iS moted- upon the upper re Crfier 
of  t-he- cap-. 22 Sécured t0 the cover plate: of" thë 
gegring': 
25 Te- cOntrol: válve megns  compeS g càsg 
2]: whiCh- is provided v/it a lterl éxCsi 
- frming a spa-ert0 be insertëd betwéë të 
carburetor 3 for the englue ad të 
part of th-intakë or suction manifbld $: The 
30 spacer extensi o thë Yalve: casing i-best sho 
] Figures 7 and 38: nff this têfli0 
passage  -] whïc  leads from thë iflk 
8= - a  cplindcàl bre [ i the wlv' 
3. !n rhin" bore i mounted - cyllhdricaç qglë 
35 element ' hgvig W& slots  1: d [2 cut'ifig 
through ifs cFlidricl sface: TheSe- 
which are best shown - Figures 38 d: 
verge çoward egch 0the so tat- 6l:g smll 
súrfce of tti valVë element' prevén të s]o 
40 from communicgting wiN each-oe: ë 16t' 
 2" is" raged rb be inff0ns comUniOaio 
With thë poEssagé I$] g this i accomplisNefl 
an axil pasage 4 fifl a radi] pssge 
thealv elémet. 
-]5 The caïg TM iS also pr0qied With 
which" lie belbw tfle orë  ] 8  fid  àt right 
thereto. Thi 5ore [ comitewit të 
bore ]9:bFmens of a pasagë -ic'iS-SO 
aranged  that udèr c&ráin: ebfiditios: i ca 
0 commcte with theslo [42: nd  the takë 
passage of the ege thi-ough  the spacer: 
bore' 5 bas reCiproc] therein  
4  p0ided at its forWard end Wit  
rod  for connectg the plugrit 
5 phra [9  of-a small suCtio-opë mtor 
. Th casing of this sactibfi.mbtbr 
a cUp-shápd eztêSion [ o the g] 
49  clamped: between the cup-shped 
0 sion and the cap an-said diaphrggm 
the Cup-shapéd,exesion an gir' chmber 
with the-cap-a uction chamber  which 
bers re on opP0sitesides of the diaphrákm: 
spring    is: ërp6sed betêéthe- cp- 
the diaprag-m [4-: and the-vhlvWplufigè 
rearwrdly fo the- positi0fi showff in ê 
The"rear ed of the oè" [ 5 afin: the chgmber 
 3  of the- suction motor are -bot-grrnged 
70 be= in cotaht commication. With thèatm0s - 
phere, this being  acCo.plhed bY:ff 
passage  which:communicates'with  tmos: 
pheri6 port-  5 hqg  beaher cp" 
Të bore {: in-wic thé"valve plungër  [7: 
7 : is / sitatéd is arrnged: " c0mica -ï 



conduits [3! and [33 which are connected re- 
spectively fo the front and rear of the fluid motor 
|[| as already noted, this connection being ac- 
complished by ports |59 and |ç0, the port 
fo which the conduit |3| is connected, being 
situated forwardly of the port |50 fo which the 
conduit |33 is connected, the relationship of said 
ports being shown by dotted lines in Figures 38 
and 42. 
The valve plunger |47 is provided on ifs top 
with an axial groove || which communicates 
ai ifs inner eni with a short circumferentially 
extnding groove |5|' which is provided for 
placing the axial groove |5| in communication 
with either of the ports |58 or |89, depending 
upon the position of the valve plunger. The 
axial groove |8| is of such length as fo be in 
constant communication with the short passage 
|45, regardless of the position of the plunger, thus 
insuring that te axial groove |5| wfll be in 
constantcommunication with the suction mani- 
fold, if being remembered that the passage |48 
between the two bores is arrangei fo communi- 
cate with the slot |4'2, which slot is connected fo 
te intake passage by passages |44 and |43 in 
the valve element | 4). The rear end of the valve 
plunger is provided with a notch |52 which is 
arranged so that the port |85 can be uncovered 
whenever the valve plunger is moved by the suc- 
tion motr fo ifs forward position shown in Fig- 
ure 38. When this condition exisk the conduit 
,33 wi!l communicaçe with atosphere since the 
rear end of the bore |45 is always in communica- 
tion with the atmosphere. 
 The surface of the valve plunger forwardly oï 
the short circumferentially extending groove 
is provided with an axially extending groove |93 
which is arr_anged fo cooperate with te port |59 
and fo place said port in communicaton with 
the bore 145 forwardly of the plunger portion 
of the valve whenever the axial groove |5| is 
communicatng with the Port |50 and fo main- 
tain te communication betvceen the port 
and the forward porton of the bore. |5 as the 
plunger moves forwardly from if rearmost posi- 
tion until if approximately reaches ifs foïward 
position shown in Figure 38. When te plunger 
reaches ifs forward position the axial groove 
|ç3 will no longer communicate with te port 
59. Port |59 will thon communicate with axial 
groove |9| and the suction passage of the engine. 
Whenever the axial groove [3 is communicatng 
with port59, then this port wfll be in commu- 
nication with atmosphere since the bore | for- 
wardly of the plunger is in communicaton with 
te atmosphere by way of te suction irlotgr 
chamber |53 and the passage |58. 
Between the rear chamber |53 of the suction 
motor and the bore |$ containing the valve 
element |4 is a passage |8, which passage is 
arranged fo cooperate with the slot || in the 
valve element ]. Below the passage |9 is a 
parallel passage |9 which leads from the bore 
| in which the valve element |4 is situated. 
This passage connects with a port |8 which is 
connected by an external conduit | to the for- 
ward chamber |84 of the suction motor |9. 
passage |5 is drilled from the forward end of 
the valve casing and its forward end is suitably 
plugged so as to prevent the passage from com- 
municating with the rear chamber |53 of tl]e 
suction motor. The passage |95 so enters the 
bore |38 that the slots |4| and |42 can be alter- 
nately connected with this .passage. 
If the.valve e]emen 49 should be so posi- 
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tioned that the slot |4| communicates with the 
passage |55, then this passage will be connected 
to the passage |54, all as shown in Figure 42. 
On the other hand, if the valve element should 
5 be positioned so that the slot |2 is connected 
with the passage |55, then communication from 
the passage |4 wfll be cut off and passage |55 
placed in communication with the suction mani- 
fold, all as shown in Figure 38. Whenever the 
10 passage |5 is connected to the suction manifold 
the forward chamber |54 of the suction motor 
will be exhausted of air and the diaphragm 
moved to the left to the position shown in Figure 
38, pulling with it the plunger valve |47. When- 
1. ever the passage |5 is placed in communication 
with the passage |94, then the forward end of 
the suction motor wfll be in communication with 
atmosphere and consequently the spring |55 wfll 
be effective to more the valve plunger to its 
20 ,position as shown in Figure 42. It is thus seen 
by the structure that the valve plunger is con- 
trolled by the suction motor |5 and the suction 
motor in turn is controlled by the valve element 
|4. Thus there is power means to control the 
5 valve plunger which requires considerable move- 
ment between its two positions shown in Fig- 
ures 38 and 42. On the other hand, to bring about 
this movement there need only be a slight rota- 
tion of the valve element | as will be apparent 
0 from Figures 38 and 42 which show the two 
positions the valve element is capable of assuming. 
The valve element |40 is arranged to be con- 
trolled by the accelerator mechanism of the en- 
gine. As shown in Figure 1 and also Figures 5 
5 to 44, this accelerator mechanism comprises a 
pedal or treadle |53 pivotally secured to the floor- 
boards |8 in the operator's compartment. The 
treadle is connected by a rod |, a beH-crank 
lever |7|, and a rod |2 to an arm |73 which'con - 
4o trols the butterfly valve |4 of the carburetor 
|35. The butterfly valve, as best shown in Fig- 
ure 8, is mounted on a shaft |75 and on the outer 
end of this shaft the arm | 73 is rotatably mounted. 
Adjacent the arm | 73 there is secured to the shaft 
45 anarm |8 which extends rearwardly and along- 
side of an extension | on the arm |73. The 
outer end of the arm |75 carries a pin |78 which 
projects into an elongated slot | in the exten- 
sion-|?, thus enabling the arm |73 to bave 
::) limited lost-motion before there is a movement 
of the arm |9 and the butterfly valve shaft. Be- 
tween the pin |73 and the extension | is a 
very light spring |79' which normally tends to 
bias the pin fo the lower end of the slot |9. 
5 The arm | carries a short extension |3{} which 
cooperates with a stop pin |3|, this stop pin de- 
termining the closed position of the butterfly 
valve. 
In additiou to the spring |9', there is also pro- 
c0, vided, as shown in Figures 1 and 59, a relatively 
strong spring ||' which acts on the belNcrank 
lever || to hold it against a stop |7|" and to 
also determine the fully released position of the 
accelerator pedal. The spring |7|' can easfly 
_.:i. overcome the lighter spring |' and when the 
bell-crank lever is held against the stop |7|" by 
the spring |7|' the arm |73 will be positioned 
so as fo stretch the spring |79' and move the 
arm |73 so that the pin |8 will be in the upper 
'i end of the slot |79, said pin being incapable of 
becoming pulled downwardly by the spring |79' 
due to the fact that the stop |8| is engaged and 
thus prevents any ïurther counter-clockwise io- 
ration from the positions shown in Figures $8, 
75 39, 42 and 4. 
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When the acceierator mechanism is in ifs nor- 
mally fully released engine idling position, the 
butterfly valve will be closed and the connecting 
parts between the rod 2 and the butterfly valve 
will be as shown in Figure 38. When the ac- 
celerator pedal is initially depressed there will 
be no movement of the butterfiy valve, but there 
will bea movement of the arm 173 relative fo 
the amu Iï6, which movement wfll be accommo- 
dated by the relationship oÏ the pin 178 and the 
elongated slot  79. After this free movement has 
taken place thon the butterfly valve will be moved 
in unison with the arm 173, actuated by the ac- 
celerator pedal. This free movement of the ac- 
celerator pedal from its fullY released position 
fo the position wherein it begins to open the 
butterfly valve is employed to control the Valve 
19 in a manner to now be described. 
The valve element 14G is provided with a stub 
shaft 182 which extends through the cover plae 
83 closing the valve bore 139 and to the outer 
end of this stub shaft is secured an actuating 
cam member  8 shown per se in Figure 40. This 
member is provided with diverging fiat surfaces 
185 and Iï ou its forward edge and a notch 157 
on it lower edge. The fiat surfaces 15 and 
are arranged to cooperate with a positioning leaf 
spring I secured to the cover I$. When the 
leaf spring is cooperating with the surface 185 
the valve element 19 wfll be in the position shown 
in Figure 42 and when the valve element is turned 
so that the leaf spring can engage the fiat sur- 
face I, the valve e!ement will be held in the po- 
sitlon shown in Figure 38. The notch I$ in the 
member I4 is employed for turning the valve 
and fo bring about this turning the pin I9 which 
connects the rod 72 fo the arm 173 is provided 
with.an extension portion fo be received in the 
notch 
When the accelerator pedal is in its ïully 
leased position the pin wfll bave engaged the for- 
ward portion of the notch 187 in the member 
4 and turned it to the position where the leaf 
spring-will engage-the fiat surface 15. Ths will 
place the valve element 15 in the position shown 
in Figure 42. As the accelerator pedal is initially 
depressed frorn its fully released position and 
during the rime that the arm 173 is moved rela- 
tive to the arm Iï and prior to operating the 
butterfly valve, the rear portion of the notch 187 
will be engaged by the pin 189 and the member 
18 tm'ned so as to place the leaf spring 188 in 
engagement with the fiat surface 186 and turn 
the Valve element I to the position shown in 
Figure 38. 
Itis thus seen that with this control the valve 
element I, can be moved without any movement 
of the butterfly valve. When the accelerator 
pedal is fully released the butterfly valve wfll be 
closed and the valve 5 placed in ifs position 
shown in Figure 38 fo thereby cause the suction 
motor to operate. When the accelerator is ini- 
tially depressed and belote the opening of the 
butterfly valve of the carburetor the valve 19 will 
be placed in ifs other position shown in Figure 
i2 where the spring 15 can move the valve 
plunger rearwardly. When the accelerator is 
leased from an engine operating position the 
butterfiy valve will flrst become closed and thon 
the valve element I again returned to ifs po- 
sition corresponding to the fully released posi- 
tion of the accelerator, which position is shown 
in Figure 

0 
Power-actuateg clutcI cotrol nechanis 
The main clutch  is arranged to, be ccntro!led 
by the saine fluid motor III which changes the 
5 second and high speed radios. As shown in 
Figures 1, 4, 6 and 31 to 33, the eutei  end of the 
clutch shaft en the servo-mechanism side of the 
housing has secured therete a forwardly extend- 
ing arm 15 carrying on ifs end a follet 
lO This follet is arranged to cooperate with an ex- 
tension 192 fermed as an integral part of the 
bell-crank lever 15 and on the edge of this 
tension is a cam surface 13 which unites with 
a curved surface 19g having a conter coinciding 
15 with the axis of the bell-crank lever pin 
When the clutch is allowed to engage the follet 
will beat the base of the cam surface 13 and 
under these conditions the piston of the fluid 
motor will beat the rear end of the cylinder. 
20 This condition is shown in Figure 33. rhen the 
piston ls movel teward the forward end of the 
cylinder of the fluid metor 11 I, the cam surface 
I 3 wfll force the arm I 5 and the clutch shaft in 
a counter-clockwise direction, thereby causing a 
25 disengagement of .the main clutch. When the 
ïoller cooperates with the curved surface I the 
c]utch will be maintained disengaged and the 
piston of the fluid motor will be free to complote 
ifs travel to the foïward end of the cylinder. The 
3o disengaging of the clutch takes place during the 
initial travel of the fluid moor piston from the 
rear wall towards the forward wall of the cyl- 
inder. During the clutch disengagement there 
will be no substantial movement of the shifter 
35 plate 7 by operation of the bell-crank lever, 
since during the clutch disengaging movement 
of the bell-crank lever the rod 123, which forms 
a connection between the bell-crank, lever and 
the shifter plate, merely moves from the lower 
d0 side of thebell-crank lever pivoted te the upper 
side, as can be readily ascrtained from Figures 
33 and 32 respectively. Thus the clutch wfll be 
disengaged before there is any movementof the 
shifter plate fo neutralize either second or high 
43 speed gear ratio, Whichever may be established. 
The neutralizing of second or high speed gear 
ratio will take place after the cltchis disen- 
gaged. 
In connection with the re-engaging of 
0 clutch 4, the previously described yieldable con- 
nection between the red 123 and the shifter plae 
71 and comprising the spring I, has a very im- 
portant function. If is fo be noted that during 
the re-engaging of the clutch, such takes place 
5 when the rod 123 is being moved from ifs position 
indicated in Figure 3. fo ifs position indicated 
in Figure 33. This is the mevement of the rod 
which results in the over-conter action as the 
rod passes, from the upper side of the axis of the 
0 pin II fo the lower side and the spring I9 is 
compressed. In order fo compress the 'sp¢ing 
during this movement, the force necessary to 
bring about the compressing is obtained from the 
fluid motor and consequently this wfll retard the 
6 movement of the piston of the fluid motor as 
approaches the rear end of the cylinder and at 
the rime the clutch plates are beginning fo con- 
tact. This retarding action is effective in allow- 
ing for a slow rate of engagement of the main 
70 clutch plates, thereby producing smooth clutch 
engagement and preventing clutbh "grabbing," 
thus giving equivalent "feather"engagement 
eotained when the clutch is manually controlled 
during engagement by the foot of the operator, 
75 as is done with present manual clutch control. 
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The retarding action of. the slring 129 is effec- 
tire ai all rimes whenever the clutch is being 
engaged, regarclless of the condition of the gear- 
ing, ïor reasons already set forth. 
On the outer end of the. clutch shaft 7 beyond 
the arm 19{} is pivotally mounted the usual clutch 
pedal I. The clutch pedal, at ifs h.ub, is pro- 
vided with lugs I which are arranged to co- 
operate with lugs 17 carried by the hub of the 
arm 190. These lugs are so arranged that when 
the clutch is engaged and the clutch pedal 
normally held released by ifs clutch pedal release 
spring 198 (see Figure 1) connected between the 
clutch housing and a downward]y extending arm 
199, the lugs 196 will be slightly spaced behind 
the lugs 97. Thus if the clutch pedal should be 
depressed the lugs 19. wfll more and thon pick 
up the tugs 9 and thereby rotate the clutch 
shaït 7 and cause the clutch to be disengaged 
solely by ïoot operation, ttowever, whenever the 
clutoh is disengaged by the power cylinder 
the arrangement of the lugs is such that each 
lug 19, rotatably with the clutch shaft, wfll 
mere]y more away from 
and there wfll be no movement oî the clutch 
pedal simu]taneously with tle power-disengag- 
ing of the clutch. 
Since the fluid pressure operated motor 
irranged to be control]ed by the acce!erator 
mechanism and the controI valve means C is con- 
ditioned for causing fluid motor piston operation 
each rime the accelerator pedal is fully released 
or initially depressed, provision must be made to 
prevent fluid motor operation except when such 
is desired. If this were not done there would be 
a clutch operation, together with a neutralizing of 
an established gear ratio and a re-establishment 
oî said ratio, each t/me the accelerator pedal was 
released and depressed, which, of course, is un- 
desirab]e particu]ar]y where the operator desires 
to maiutain an estab]ished gear ratio as in driv- 
]ng in high speed gear ratio. Furthermore, if is 
undesirable to disengage the c]utch each rime the 
accelerator pedaI is released because engine com- 
!ïessim»braking is sacrfficed, which p]aces the 
control of the vehic]e so]e]y on the operator. The 
disabing oï the operation oï the fluid motor when- 
over high or second speed geai- ratio is estab]ished 
is accomplished by specia] ]ocking mechanism 
which is best shown in Figures 31 to 33. The lock- 
ing mechanism is arranged to lock the piston of 
the fluid motor at the rear end of the cylinder 
which position establishes either second or high 
speed and permits the clutch to be engag.ed. 
Pivotal]y mounted on the extreme outer end 
oï tle clutch actuating shiït is a locking arm 290 
which extends forwardly fo a point below the 
pivot pin 12  o£ the beli-crank lever. On the out- 
er end of this arm is a hook 21. In order that 
the arm 2} may a]ways be caused fo more in a 
clockwise direction with the clutch pedal 
when if is depressed, the hub of the arm carries 
a fiange 292 which overlies the arm 99 extend- 
ïng dowlwardly from the clutch pedal and to 
which the return spring 9 is connected. The 
hook 21 oï the arm 299 is arranged fo cooperate 
with a sheulder 2{} .which is carried on a lateral 
part of tbe hub portion of the bell-crank lever so 
as to n_ove with the beI]-crank ]over. The re]a- 
tionship etween the hook 
and the shoulder 2{} is such that whenever the 
piston reaches the reaï end limit of its travel the 
hook can engage the shoulder and prevent any 
forward movement of the fluid motor piston. 
This Iocking re]ationship is shown in Figure 30. 

 If if should be desiredat any rime to manua]]y 
un]ock the hook of the arm from the shoulder, 
such can be accomplished by merely s]ightly de- 
pressing the clutch pedal, as wfl! be accommo- 
5 dated by the reationship of ]ugs 19 and 
By doing this the arm 0} wfll be tumed in a 
clockwise direction with th.e clutch peda and the 
hook released from the shou]der. When the 
]ocking arm is un]ocked, then the piston of the 
10 fluid motor wil] be free to move forwardly fo 
bring about a disengagement of the c]utch and 
a neutra]iation of an active speed gear in the 
manner aIready apparent. This will happen if 
the accelerator pedal is released as valve V is then 
15 propery positioned to cause th.e fluid motor pis- 
ton fo move forwardly. 
Since if is desired to a]so employ the fluid pres- 
sure operated motor [I to disengage and par- 
tially or wholly contro! re-engagemenç of the 
20 friction clutch  during ail gear shifting, includ- 
ing low and reverse gear speed ratios, provision 
is made to insure that the ]ocking arm Will hot 
function to hold the cluh engaged whenever 
low or reverse speed is established or the gearing 
25 is neutralized. The releasing rneans employed is 
also arranged so that whenever the gear shifting 
lever is in neutral position, that is, the "N" posi- 
tion of the pointer, the locking arm wfll be un- 
]ocked. By this latter control if either second 
0 or high speed should be established and locked 
by the ]ocking means, then by merely moving the 
gear shift lever from ifs second or high speed 
position to neutra] position, the locking arm wfil 
automatically be unlocked and if the accelerator 
35 pedal shou]d be fully re]eased th piston of the 
fluid motor wfl] quickly move from the rear end 
of the cyIinder and automatica]ly bring about a 
clutch disengagement and a neutralizing of the 
second or high speed fo thus make the gearing 
40 condition correspond with the position of the 
gear shift lever. 
As shown in Figures 1,.31, 32 and 33, the arm 
199 which extends downwardly from the clutch 
pedal has mounted thereon for movement with 
i5 the pedal the small suction-operated motor 
comprising two cup shaped housing eIements 
and 20 between which is clamped a diaphragm 
20. A t-shaped link 2{} connects this dia- 
phragm with the locking arm 2{}{}, said a.rm hav- 
50 ing a link connecting bracket 21}'. A spring 
interposed between the diaphragm and the end 
of the casing 20, act to normally bias the dia- 
phragm and the locking arm 2}9 fo a condition 
where if is ready for automatic locking whenever 
55 the shoulder 20 is presented for engagement with 
the hook 2{}1 of the locking arm. ' 
The chamber formed by the diaphragm and 
the casing 2{} is connected by a conduit 
which leads to a contr.ol valve L which is con- 
0 trolled by the geai" shift lever and mounted at 
the lower end of the steering co]umn. From this 
valve L there is another conduit 211 which is con- 
nected with the suction manifold of the engine, 
the connection being ruade through passages 
5 and ' in the spacer extension I from the 
valve casing I of the contro] valve C as shown 
in Figures 35, and 59. 
The valve L is shown in detafl in Figures 45 
to 50 and the casing of this valve is a part of the 
7O previously mentioned casing 4 mounted on the 
Iower end of the steering column. The casing 
is provided with a .bore 2 in which is positioned 
a cylindrical valve element 21, surrounded by a 
flxed s]eeve 2 pressed in the bore. The outer 
ï5 end of the valve element has a flange portion 2 
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and cooperating therewith is a snap spring 2|5 
for holding the valve element in the bore. The 
outer end of the valve element also has a gear 2 | 
the teeth of which cooperate with teeth 27 of 
the previously referred fo sector gear 8 carried 
on the lower end of the gear shift lever actuated 
steering column shaft 3. The teeth of the gear 
-|6 are" of such length as fo accornrnodate the 
reciprocation of the shaft 43 without unmeshing 
the teeth 27 therefrom. Thus the rotation of 
the-shaft 3 also rotates the valve element 
The sleeve |4 has a port  $ which connects 
with the conduit -   and another port  | 9 which 
connects with the conduit -|. The particular 
construction of the valve element is shown in 
Figures 4 to 50 and comprises an annular groove 
} which is arranged to he in constant com- 
munication with port 2  6 to which conduit  | | is 
connected. F.xtending from groove 2 are axial 
grooves 21, 22 and 223 arranged to selectively 
cooperate with the port -19 to which the con- 
duit 219 leadin to the small suction motor 294 
is connected. Between the axial grooves 22| and 
22 is a port 22 and between the grooves 22 and 
3 is a port -. These ports 22 and 2 com- 
municate with an axial passage $ extending 
through the valve element so as to place the ports 
in constant communication with atmosphere. 
The casing $ has a cover 2 provided with a 
breather cap $ to accommodate ingress and 
egress of air with respect to the casing. The 
ports  and 2 are arranged to cooperate with 
the port 9 in the sleeve and when either of 
said ports - and 22 so cooperate, the suction 
motor 6 will be in communication with 
mosphere. Whenever any of the recesses |, 
222 and  cooperate with the sleeve port 
the suction motor will be in communication with 
the intake maniïold of the engine and the dia- 
phragm will be pulled downwardly against the 
bias of the spring 2}9 to thus unlock and main- 
tain unlocked the locking arm. 
As has already been described, the gear shift 
lever and the shiït control shaft 43 hure rive 
different rotative positions; namely, the central 
or neutral position with the second and low posi- 
tions on one side thereof, and the high and 
verse positions on the other side thereof. The 
com,ection between the shaft 3 and the valve 
element  | $is such that whenever the shift lever 
is in the "N" position, the recess 2 wfll be in 
communication with the port   9, therebY causing 
the suction motor tobe operated and the locking 
arm tobe unlocked. /hen the gear shift lever 
is in the low speed drive position the recess - 
wfll be in communication with the port 9 and 
when the gear shift lever is in the "I" position 
the recess 23 will be in communication with the 
port  . ,aAl of these positions insure that the 
suction motor wfll be operated since then the 
motor is connected fo the source of suction. Thus 
it is seen that the locking arm }} cannot in any 
way ïunction fo prevent reciprocation (to and 
ïro movement) of the fluid motor piston when- 
ever the gear shift lever is in the "N" position or 
is moved fo establish either low speed or reverse 
speed. 
When the gear shift lever is placed in the sec- 
ond speed ratio-position the atmospheric port 
2 wfll be in communication with the sleeve port 
  9 and when the gear shift lever is in high speed 
drive position the atmospheric port  will be in 
communication with the sleeve port 2|$. Under 
these conditions there will be no communication 
between the source oï suction and the suction 
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motor, but the suction motor will be in communi- 
cation with the atmosphere, thus.enabling the 
spring 2{}9 to bias the locking arm } to a posi- 
tion to where it will be ready to automatically 
5 lock the piston of the fluid motor | |  in its rear 
position, which position corresponds to the clutch 
being engaged and a gear ratio established. 
Thus if the gear shift lever should be placed 
in the second or high speed position and one of 
10 these speeds established as a result of depressing 
the accelerator pedal to cause the piston of the 
fluid motor ||| to more to the rear end of its 
cylinder, the established speed will be maintained 
by the automatic functioning of the lock 
15 There will thus be no possibility of the fluid mo- 
tor again ïunCtioning, regardless of the release of 
the accelerator pedal, as long as the gear shift 
lever remains in the position indicating the speed. 
effective. However, as soon as the gear shift lever 
ri0 is moved to indicate neutral, then the small suc- 
tion motor {}4-wi!l immediately function to un- 
lock the locking arm }}, considering, of course, 
that the accelerator pedal is ïully released. The 
piston of the suction motor will then be moved 
!5 forwardly and thereby disengage the clutch and 
t.hen neutralize the gearing fil the manner 
already described. 
Manually-variable cluc engaging coro/ 
0 Referring again fo the restricting valve S 
which is interposed between the conduits $ and 
|$3 forming the connection between the rear end 
of the fluid motor and the source oï suction, this 
valve has for its purpose the restricting, under 
5 certain conditions, of the volume of air which 
can pass through the two conduits. The valve 
S is shown in detail in Figures 8, 15, 15-A and 
15-B and its control mechanism is shown in 
various other views, including Figures 1, 3 and 13. 
d The valve has a cup shaped casing 29 provided 
with a sleeve {} which is pressed into the bore. 
This sleeve bas a round port 3 with which the 
conduit 3 is connected. Opposite this round 
port is a square port  with which is connected 
d5 the Conduit |$3. Within the sleeve is a hollow 
cylindrical valve element 3 having a semi- 
annular slot 3 for cooperation with the round 
port $ to thus maintain this port in constant 
communication with the interior oï the valve ele- 
5;) ment. The valve element, diametrically pposite 
the slot , has a central rectangu!ar s!ot 236. 
On opposite sides of this rectangular slot 2 are 
two smaller rectangular slots 3 and $7, each 
of which has approximately one-half the area of 
55 the slot 255. All of the slots 235, 23 and 23? are 
arranged to selectively cooperate with the rec- 
tangular port 232 to thus permit communication 
between conduits 152 and I$$. Maximum fiow oï 
air through the valve is provided when the rec- 
(o tangular slot 235 is in communication with the 
rectangular port 252. When either of the two 
smaller slots 236 and 25? are in communication 
with the rectangular port 252, there will .be a re- 
stricted flow of air through the conduits 152 and 
65 |35. The restricting valve also acts as a safety 
valve to prevent operation of fluid motor | | I be- 
lote either low or reverse speed is fully estab- 
lished or neutralized, it being noted that slots 255, 
236 and 23? will not register with port 22 until 
70 the gearing has been properly conditioned. 
The valve element 35 is provided with a short 
shaft $ which extends to the exterior of the 
casing -S and secured to the outer end of this 
shaït is an arm 3 provided with a slot 4} in 
75 its ïree end. The valve S is arranged to be di- 
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rectly above the shaft 26 which carries the arm 
06 and this arm |{}6 has an upwardly extending 
extension 24| which carries a pin 242 for recep- 
tion in the slot 246 of the arm 239. By this con- 
i]ection between the shaft 26 and the valve ele- 
ment 235 of the valve S, the valve element can 
be controi!ed iï] accoïdance with the position of 
the shaft 2, it being recalled that this shaft car- 
ries the low and reverse gear shifting fork and 
has three positions corresponding to neutral, low 10 
and reverse speed drives. The connection be- 
tween the shaft 26 and the valve is such that 
when the shift is to the position wherein either 
low or reverse speed is established, the large rec- 
tangular slot 236 will be opposite the rectangular 
port -32 and the valve will hot function to 
strict flow of air through the conduits $$ and 
$2. However, if the shaft 26 is positioned to 
establish either low speed or reverse speed, the 
valve element wfll be positioned so that there 20 
will be a restricted flow of air through the con- 
duits since then either of the smaller rectangular 
slots  or 3 will be opposite the port 
The purpose of restricting the flow of air 
through the coï]duits |32 and .$, vhen low speed 25 
drive or reverse speed drive is established, is to 
decïease the rate of withdrawal of air from the 
ïear end of tl]e fluid motor . Iris fo be 
ca!led that itis when the piston of the fluid 
motor moves from the forward end to the rear 30 
end of the fiuid motor the main clutch 4 is con- 
trolled to re-engage. Itis also to be recalled 
that whenever low or reverse speed gear is manu- 
a!ly established the shifter plate for the second 
and high gear driving is disengaged from the 35 
shaft 69 which is rotated by the piston of the 
fluid motor throuh the rod  . Therefore, when 
low and reverse gear drives are established, the 
fiuid motor functions only to disengage and con« 
tïol re-engagement of the clutch 4. The clutch 
is disengaged whenever the accelerator pedal 
îully released and controlled into re-engagement 
whel the accelerator pedal is initially slightly de- 
pressed. In starting the car from a standstill, it 
is desirable fo 'ïeather" the clutch to a greater 45 
extent than when shifting between low and sec- 
ond speeds or second and high speeds, since un- 
der the former conditions the vehicle is stopped 
and if the clutch should grab, a jerky start re- 
sults. Therefore, it is desirable to give the clutch 50 
a slower rate of engagement when starting and 
this is accomplished by the valve S. 
When low and reverse speed drives are es- 
tablished the restricting function of the valve S 
is present and therefore the rear end of the 55 
suction motor will hot be exhausted of air as 
rapidly as under other conditions. Consequent- 
IF the piston of the fluid motor will move more 
slow!y toward the rear of the fluid motor and thus 
there will be a slower rate of clutch re-engage- 60 
ment. This slower rate, caused by the restricting 
valve S, is in addition to the retarding action 
caused by the spring  associated with the gear 
shifting link 25 and present each rime the clutch 
is engaged, resardless of which gear ratio is es- 65 
tablished. 
Hydrauc dash-pot cZutch engaging control 
Even with the restricting valve S functioning, 
together with the retarding action of the spring 7O 
2 resulting ïrom the relationship between the 
rod t23 and the bell-crank lever, itis also desir- 
able fo additionally control the retardation of the 
 re-engagement ofthe clitch by means which will 
be effective ai all times and regardless of which 75 

speed is being established. This means should 
be independent of the fluid motor so as not tobe 
affected in any way by varying rates of depress- 
ing movement of the accelerator pedal. The 
ditional means I have employed comprises a dash- 
pot generally indicated by the numeral 24 and 
associated with the end of the clutch shaft on the 
side of the vehicle opposite the fluid motor |||. 
As shown in Figures 4, and 55 to 58, this dash- 
pot comprises a cylinder 24 pivotally mounted 
at its lower closed end on a bracket 246 secured 
fo the clutch housing 2. Within the ,cylinder is 
a piston 246 having a piston rod 24] which passes 
through the detachable cylinder head 2$ and 
connected to an arm 2¢9 secured to the outer end 
of the clutch shaft . The piston is provided 
with a plurality of holes 2}, shown as eight in 
number, which permit liquid within the cylinder 
fo pass from one side of the piston to the other. 
Associated with the forward face of the piston 
is a valve plate 26 which is provided with a 
fewer number of ho!es 22, shown as four in 
number. This valve plate is slidable on a 
foïvard extension of the piston rod and is biased 
towards the piston face by a very light sp,ring 265. 
The plate is prevented îrom turning with respect 
to the piston by means of a pin 26 on the piston 
rod and a cooperating slot 256 carried by the hub 
of the plate. When the plate is against the face 
of the piston the four holes 62 will be opposite 
four holes 26 and the remaining four holes 
will be blocked. Thus itis seen that when the 
plate engages the face of the piston there is re- 
stricted by-passing of liquid past the piston. This 
restricted by-passing will be present whenever 
the piston moves from the upper end of the cylin- 
der towards the lower end. I-Iowever, when the 
piston moves from the lower end of the cylinder 
toward the upper end the plate will hot func- 
tion to do any restricting as then liquid acts on 
the plate through the covered holes 26} and forces 
the plate away from the face of the piston against 
the very light spring -55. Consequently all of 
the eight holes -6 wiil be open and thus aecom- 
modate liquid to by-pass the piston freely. 
The dash-pot piston rod 24] is so connected 
operatively to the clutch ] shaft that when the 
clutch is engaged the piston 2 will be at the 
lower end of the cylinder and when the clutch 
is disengaged the piston will be at the upper end 
of the cylinder. As the piston moves from the 
engaged position of the clutch to the disengaged 
position the dash-pot will hot function to retard 
the disengaging of the clutch, since under these 
conditions all of the holes 266 will be open and 
thus accommodate free by-passing, all as indi- 
cated in Figure 56. I-Iowever, when the clutch 
is released to re-engage the piston will move 
downwardly and there witl be a restriction of 
the by-passing of liquid past the piston. Conse- 
quently a retarding action will be created on the 
clutch and thus aid in providing for a slow 
rate of engagement of the clutch independently 
of the fluid motor    and rate of movement of 
ifs piston |  . 
The dash-pot retarding action will always be 
present each rime the clutch is released to re- 
engage. The retarding action created by the 
spring 29, together with the rod and bell-crank 
lever arrangement, will also be present each rime 
the clutch is released to engage, but this retard- 
ing action will be effective only during the latter 
stages of the clutch re-engagement since it does 
hot corne into effect until the piston ] of the 
fluid motor  approaches the rear wall ofthe 
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suction motor. The retarding action created by 
the restricting valve S will only be present when- 
ever the clutch is released fo re-engage after low 
or reverse speeds have been established. Thus if 
is seen that the dash-pot and spring .9 act fo 5 
retard engagement of the clutch at all rimes and 
they are aided by the functioning oï the restrict t 
ing valve S when low and reverse speeds are 
established. 
]0 
Opero. 
Referring fo the operation oï the above de- 
.cribed control mechanism, the parts thereoï will 
be in the position shown in Figures 1 fo 12, .'in- 
clusive, 15, 16, 28, 31, 35 fo 39, inclusive, 45 fo 15 
48, inclusive, 51 to 54, .inclusive, 56 and the sche- 
maticview of ligure 59 when the gearing is.in 
neutral condition, the engine operating ai idiing" 
speed, and  the accelerator pedat ïully released. 
With the accelerator pedal ïutly released the 20 
control valve. C will be in the position shown in 
Fig'ure 38 and under these conditions the fluid 
,-notor-  . will be so operated as to disengage the 
primary clutch 4. The restricting valve S wili 
be conditioned as shown in Figure 15 and the 
valve Lat the toc.ver end oï the co!trol haft 
will. be,conditioned as shown in Figures 45 to 48, 
inclusive, thereby causing operation oï the small 
suction motor-24 to release the locMng arm 
as shon in Figure 32. Since the fluid motor 
 is operated to disengage the clutch, the 
shiïter plate  will be in its forward position 
and the double arm lever 8- in its vertical neu- 
trat position; 
Irait  should now be desired 'o move the ve- 
hicle ïorwardly in low speed gear, all that needs 
fo be done. is to raise up on the gear shift lever 
3 and.then swing if downward!y so as fo place 
the pointer opposite the numeral "1" o the indi- 
cator. Following this the accelerator pedal is 
depressed, and :the vehicle moves ïorwaïdiy 
low gear. The moving of the gear shiït lever 
causes low spëed to-be manually, established, 
which, establishment is brought about by a fo  
ration of  the member 3 carrying the gear seg- 45 
ment 3  to the position shown in Figure 17. lo- 
ration of thv gear segment  also rotates the 
sector gear 32 and this. gear will pick up the sec- 
tor arm and rotate the shaït 26. This shifts 
the combined low and reverse gear  into mesl] 50 
with the gear .. The relationship of the sec- 
tor arm and the shaït 29 when low speed is estab- 
tished is as shown in Figures 17 and 29. Initial 
depression oï the accelerator, after settina the 
gear shift lever, will cause the control valve 55 
means C fo be conditioned as shown in Figure 
42 and this is accomptished priorto the speed- 
ing up oï the engine. As the accelerator pedal is 
initially depressed, the valve element 4 will be 
turned ïrom the position shown in Figure 38 to 60 
the position shown in Figure 42, thereby caus- 
ing the smalt suction motor } to be operated to 
move the plunger valve 4] to the position shown 
in Figure 42. The fluid motor  will now be 
so connected to the suction source that ifs piston 65 
will be caused to move to the rear end oï the 
cylinder  2 and thereby release the main clutch 
ïor engagement. As the accelerator is now de 
pressed ïurther to speed up the engine the vehicle 
will more ahead in low speed. 70 
The establishing oï the low speed by the gear 
shift lever will place the restricting valve S. in 
the condition shown in Figure 15-A. There- 
fore as the fluid motor !   is operated to release 
the clutch ïor engagement, the withdrawal oï 75 
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air from the rear end ofthe suction motor will be 
ruade at a slower rate than. when the valve S is 
in the condition shown in Figure 15, thereby 
causing the clutch to be slowly engaged. ,The 
dash-pot  will also be effective in retarding 
the engagement of the clutch. Vhen the clutch 
is about to engage, the overcenter action 
tween the rod - anti the bell-crank lever 
wi]l corne into play, thus compressing the spring 
29 and further retarding the engagement oï the 
ctutch in the manner already described. 
It is fo be remembered that during clutch re- 
engagement the shifter plate  ! will not be moved 
rearwardly, since when the tow speed is estab- 
lished the lever  wfll be disconnected ïrom the 
shaft 9 and the shaït wfll have ïree rotation 
until the end oï the circumferential portion oï the 
L-shaped slot 3 is rea-ched (Figure 14), wheres 
the shifter plate wilt be moved slightly so as to 
bring the pin 9 into engagement with the end 
oï the teg 99 oï the interlocking plate. From 
this point on the spring 29 will be compressed 
to retard clutch engagement as the over-center 
action continues ïunctioning. When low speed 
is established, the locking arm {} wfll not be 
operable to lock the clutch engaged, since the 
valve L will be so conditioned when the ger 
shiït lever is in the low gear establishing posi- 
tion as to continue to cause the small suction 
motor 294 to be operated fo hold the tocking 
arm in disengaged position. 
If reverse speed should be desired to be estab- 
lished when the vehicle is stopped with the engine 
running and the accelerator pedal ïully released, 
this is accomplished in the saine manner as low 
speed was established, except that the gear shift 
lever while raised is set in the position wherein 
the pointer indicates "R" beïore the accelerator 
pedal is depressed. By Setting the gear shift lever 
in the "R" position, the combined low and 
verse gear 6 will be moved to engage the gear 
6 with the low speed gear 2. The positions 
assumed by the segment .gear, the sector gear, 
the sector arm and other parts ..when reverse 
speed gear is established, are shown in Figure 20. 
After reverse speed is established-the clutch is 
caused to engage by the depressing of the accel- 
erator pedal. The movement oï the piston oï the 
suction motor  to release the clutch ïor re- 
engagement will be retarded in the saine manner 
as when the clutch was engaged aïter low speed 
was established, since the restricting valve S wfll 
be positioned to restrict the withdrawal oï air 
from the suction motor. The sPring 29 and the 
dash-pot also ïunction to retard the. clutch en- 
gagement. The functioning oï the spring results 
ïrom the shiïter plate being disconnected ïrom 
the shaft 69 and the interlocking plate 8I func- 
tioning to Prevent movement oï the shiïter plate 
and also act as a stop after the shiï.ter plate is 
engaged by the pin and L-shaped slot. arrange- 
ment and thereby .causing the over-center action 
to be effected. 
If it is assumed that the vehicle is driving in 
low speed ratio and if is desired to change, to sec- 
ond speed, all that needs be done is tÒ ïully re- 
lease the a.ccelerator pedal and then rotate the 
gear shift lever so that the pointer is at.thelower 
"N" position and then reverse the movement of 
the lever to place the pointer in the "2" or,second 
speed indicating position. The release oï the. ac- 
celerator pedal will place the control valve means 
C in the condition shown in Figure 38:whichwfll 
then cause the piston of the suction motor !  ! 
more to the forward end of ifs .cylindèr.. The 
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clutch will then be disengaged so that low speed 
can be manually neutralized by moving the gear 
shifting lever from the "1" position to the "N" 
position. A.s the gear shifting lever is moved from 
the "N" position fo the "2" position, the member 
30 will be rotated to the position shown in Fig- 
ure 18. This rotation of the member 0 causes 
rotation of the gear segment  and sector gear 
32, but there will be no movement of the shift- 
ing fork of the low and reverse sPeeds since the 
sector arm is not connected fo the sector gear 2 
during this movement. When the member 0 is 
rotated to the position shown in Figure 18, cam 
surface 7,3 of the selecting cam 78 will be pre- 
sented for cooperation with the pin 7G on the 
shifter link, thus setting it so as it wfll be guided 
into the notch  of the double arm lever 2. This 
is the selecting operation for second speed and 
it is done solely by the gear shift lever. Second 
speed or intermediate drive .is now ready to be 
established and tbis is brought about when the 
accelerator pedal is depressed. 
Initial depressing of the gccelerator pedal will 
condition the control valve means Cto the posi- 
tion shown -in Figure 42, thereby connecting the 
rear end of the fluid motor  to the atmos- 
phere, lovement of the piston fo the rear end 
of the motor wfll no.w take place and the air be- 
ing exhausted frorn the rear end of the m0tor wfll 
hot be restricted by the valve S since itis in 
the position shown in Figure 15, due to the fact 
that the low and reverse speeds are neutralized. 
The movement of the piston of the fluid motor 
toward the rear end of the cylinder will cause a 
rearward movement of the shifter plate 7 , due 
fo the fact that the lever G is connected fo the 
shaft 9, this connection being re-established 
when the low speed gear was neutralized, en- 
abling the spring  to function fo place the pin 
 in the axial portion of the --shaped slot  
of the hub of lever .G. As the shifter plate is 
move rearwardly, the shifter link will be carried 
therewith and the pin 7 engaged with the notch 
83 in the double arm lever, thereby giving the 
double .arm lever a clockwise rotation as ..viewed 
in Figure 18. This clockwise rotation of the dou- 
ble .arm lever wfll result in the shifting fork 0 
moving the double clutch element 8 to connect 
the second speed gear 7 to the driven shaft, 
thereby establishing second speed drive. 
The establishment of second speed is accom- 
plished belote the clutch is released to initially 
re-engage by the roller 8 riding down the cam 
surface 93 of the extension on the bell-crank 
lever . The position of the com]ecting parts 
between the fluid motor , clutch  and the 
gearing 3 when the second speed is established, 
but the clutch bas not engaged, is shown in Fig.ure 
32. After the second speed bas been established 
the over-conter action .between the bell-crank 
lever and the rod 25 wfll then corne into oper- 
ation as the clutch begins to engage. This wfll 
cause the spring 2 to retard the continning 
movement of the fluid motor piston  7 towards 
the rear wall of the cylinder and such working 
in conjunction with the dash-pot will give proper 
"feathering" of the clutch plates. The "feather- 
ing," however, will not be as pronounced as when 
the clutch is engaged after low or reverse speed 
is established since then, in addition to the spring 
|-9 and the dash-pot, there is present the func- 
tioning of the restricting valve S. 
When the clutch is fully engaged the piston 
7 of the fluid motor I wfll become auto- 
matically locked ai the rear end of the cylinder 
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by the engagement of the locking arrn 200 with 
the shoulder 205. This condition is shown in 
Figure 33. This utomatic locking ïesults from 
the positioning of the gear shift lever in the "2" 
5 position. Under these conditions the valve L 
wfll be so conditioned that the suctïon motor 
20 wi!l be connected to atmosphere, thus releas- 
ing the spring 29 to swing the locking arm 
upwardly so as to condition it for automatic en- 
l0 gagement with the shoulder 23 when such be- 
cornes çroperly positioned upon clutch engage- 
ment. The operation of the fluid motor  in 
controlling engagement of the clutch takes place 
belote the engine is speeded up to any appreciable 
15 extent, ashasalreadybeennoted. Afterthecontrol 
valve means C bas been. conditioned, as shown 
in Figure 42, by the initial depressing of the ac- 
celerator pedal, the engine wfll be speeded up by 
the opening of the butterfly valve 7 associated 
20 with the carburetor and since there is engage- 
ment of the clutch the vehicle wil! continue for- 
ward]y in second speed gear. 
After second speed gear is obtained, release of 
the accelerator pedal will not cuse any function- 
25 ing of the fluid motor    since its piston is locked 
in the rearward position shown in Figure 33. 
Therefore the clutch will remain engaged and 
second speed established irrespective of the ex- 
tent or mode of manipulating the accelerator 
30 pedal. This condition wfll prevafl as long as the 
gear shift lever remains in position indicath]g 
second speed, that is, the "2" position. 
If it should be desired to obtain high speed, or 
direct drive, such is accomplished by releasing 
35 the accelerator pedal and thon moving the gear 
shift lever from the "2" position to the "3" posi- 
tion. When the gear shift lever reaches the 
"N" position .during its movement, the valve L 
wfll be so conditioned that the suction motor 2 
"0 wfll be operated. This will cause unlocking of 
the locking arm 20 and when this happens the 
piston  7 of the fluid motor    will immediate- 
ly move forwardly ï!'om the rear end of the cyl- 
inder to the forward end and cause a disengage- 
5 ment of the main clutch  and a shifting forward- 
ly of the shifter olate 7. The movement of the 
piston forwardly results from the released posi- 
tion of the accelerator mechanism which condi- 
tions control valve means C as shown in Figure 
'.0 38. The clutch will be disengaged flrst and then 
as the shifter plate is moved forwardiy, the sec- 
ond speed gear will be neutralized, which is ac- 
complished by the V-shaped block 8 engaging 
the notch  in the double arm lever 2 and mov- 
55 ing it to .its vertical position, ail as shown in 
Fig.ure 11. 
As the gear shif lever reaches the "3" position, 
two operations will occur. One wfll be that the 
selecting cam 7 will be positioned as shown in 
60 Figure 19 so as fo present the cam surface 80 for 
cooperation by the pin 7 in order that when the 
shifter plate and shifter link are moved rear- 
wardly the pin 7 will engage the notch  and 
65 give the double arm lever a counter-clockwise 
rotation to the position shown in Figure 19. The 
second operation is that the gear shifting lever 
so controls the valve L that the small suction 
motor 28 will be caused fo become inoperative 
70 so that the spring 09 can function to again place 
the locking arm in a position to automatically 
engage with the shoulder 203 when such is pre- 
sented by a rearward movement of the piston of 
the fluid motor ! ! . 
5 ThUs with the gear hifting lever in the "3" 



31 
P0sition the-high, speed will now be ready to 
be established and the main clutch 4 again re- 
engaged merely, by-depressing the accelerator 
pedaL This will.'so-.set the control means valve 
C that the piston otthe fluidmotor wfll bemoved 5 
rearwardly and flrstç cause a rearward movement 
oï the shffter plate fo thereby establish high 
gear ratio. This results ïrom such a movement oï 
the double arm lever as fo cause the double clutch 
element [8 fo be moved ïorwardly and directly lo 
connect the driving and driven shafts oÏ the gear- 
ing. After this is done the continued rearward 
movement of the. piston will cause the main 
clutch 4 fo become engaged. When the piston of 
the fluid motor I I reaches the rear end of the 15 
cylinder the locking arm 2H} will engage the 
shoulder 203 and lock the clutch, engaged and 
the high speed gear established. As-the engine 
is speeded up by the continued dePressing of the 
accelerator pedal, the vehicle will continue .for- 20 
wardly in high speed. High speed drive will 
continue fo be established and the main clutch 
4 held engaged, regardless of how many rimes 
the accelerator pedal is released, provided of 
course that the gear shift lever remains set in o_.5 
the numeral "3" position. 
If if should be desired fo again shift back fo 
second speed from high speed, such can be ac- 
complished by fully releasing, the accelerator 
pedal, moving the gear shifting lever from the "3" 30 
position fo the "2" position and then depressing 
the accelerator pedal. If is believed fo be obvious 
from what has already been described with re- 
spect to establishment of second speed as fo how 
second speed willhgain be re-established. The 35 
moving of the gear shif.t lever fo the "N" posi- 
tion will result in thehigh speed being neutralized 
and then second speed selected w-hen.the numeral 
"2" position is reached. Subsequent depressing 
of the. accelerator pedal will then establish sec- 
ond speed and bring about a re-engagement oï 
the engine clutch 4. Second;speed wfll be main- 
tained established and the clutch 4 engaged by 
the functioning of the locking arm- 2}}. To- go 
back fo high speed, the.gear shiït lever need only 45 
be shiïted back fo the "3" position while the ac- 
celeratorpeda2 is ïullyreleased: gnd then the ac- 
celerator pedal.depressed. 
Iï at any rime while second or high speed 
drives are establishedit is desired fo merely dis- 5O 
engage the main clutch 4. andneutralize th gear- 
ing 3 without changing the setting oï the gear 
shiït lever ïrom the indicated speed, such can be 
accomplished, by merely "tapping" the clutch 
pedal 19. When this isdone thelockingarm 2}} 55 
will be released ïrom the shoulder 2}3 and'. since 
the accelerator pedal is released, the fluid motor 
!  ! will be caused fo ïunction to flrst disengage 
the clutch 4 and then neutralize the gearing in 
the saine manner as ff the locking arm had beeh 
released b: moving the gear shift lever to the '"N" 
position so as fo cause the locking arm fo be 
leased by the suction motor 2{}4. If the accelera- 
for pedal is again depressed the indicated speed 
will again be re-established and the clùtch en- 5 
gaged. 
Whenever the gear shift lever is returned fo 
the "N" position with either second or high speed 
established, the clutch 4 will always flrst be dis- 
engaged and then the active speed neutralized. 70 
Thus with the gearing set in either second or high 
speed and if is desired to obtain low or reverse 
speed, such is done by just moving.the gear shiït 
lever from eithez the "2 ' or. '3" position to. the 
'T' or "I" position respectively. As the gear 75 

hift lever reaches the "N '; position he gearing 
will be neutralized aïter the clutch 4 is disen- 
gaged by the fluid motor ! ll. The movement of 
the gear shfft lever from the "N" position fo ei- 
ther "I" or "1" wfll now manually establish 
ther 0fthese speeds in a manner already de- 
scribed. When the accelerator pedal is again de- 
pressed the clutch 4 will be released to become 
engaged and the vehicle will move in a direction 
. corresponding fo which one oï the above speeds is 
established. 
From the ïoregoing description of the opera- 
tion oï my novel and improved control mecha- 
nism, if is obvious that the clutch 4 and the 
change-speed gearing 3 are efficiently controlled 
coordinately byvery simple operations. There is 
no necessity ïor the operator to pedally disengage 
and re-engage the clutch . Ail he needs fo do is 
fo move the gear shfft lever. The clutch opera- 
tion- is automatically accomplished, regardless oï 
whether low and reverse speeds are being manu- 
ally-controlled or second and high speeds are 
being power-controlled. The fluid motor ! ! ! al- 
ways ïunctions fo control the power-transmitting 
and interrupting clutch 4 and such results ïrom 
normal manipations of the accelerator pedal. 
The ïriction clutch 4 will be properly engaged af 
àll rimes by the various controls employed fo re- 
tard the clutch re-engagement according fo the 
effectiv speed drive. For example, there will be 
a greater retarding of the engagement oï the 
clutch aïter low and reverse speeds are estab- 
lished than aïter second and high speeds are es- 
tablished;.which is the desirable operation: If is 
also fo be noted that with my improved control 
mechanism only one mechanical connection 
emPloyed between the gear shiït lever and the 
.gearing 3. By means .oï this. one cormection low 
and reverse speed gear ratios can be manually es- 
tablished and neutralized and second and high 
speed gear ratios can be selected af will, and 
made elïective automatically by power-operated 
means. The mechanism is also so constructed 
that even iï there should be any ïailure oï the 
fluid motor t l, the clutch 4 can nevertheless, be 
disengaged by operation oï the clutch pedal 
If is fo be understood that modifications and 
variations may be elïected without departing 
ïrom the scope oï the novel concepts oï the pres- 
ent invention as dened in the claims appended 
hereto.. 
I claim as my invention: 
1. In a vehicular drive system including a 
torque producing infernal-combustion engine 
having an accelerator mechànism ant a ïriction 
clutch ïor transmitting torque ïrom the engine 
to a change-sPeed gear transmission providing 
a plurality o gear sers ïor establishing dilïerent 
forward speed drives; the improvements which 
comprise; power operated means connected fo 
disengage the clutch, establish either oï two 
speed drives and permit re-engagement oï the 
clutch, selecting means ïor determining which 
oï the two spesd drives will be established, means 
ïor controlling the operation oï the power means 
by the accelerator mechanism, locking means. 
ïor automatically disabling operation of the 
power means when in a. condition where the 
clutch is engaged and a speed drive is estab- 
lished and notwithstanding the accelerator 
mechanism is in its condition where th power- 
means is caused fo be energized, and means 
ausing t.he disabling means fo become inopera- 
tiveat will. 
2: In a vehicülar dHvèsyem includiig a 



forque producing internal-combustion engine 
having an accelerator mechanism and a friction 
clutch for transmitting torque from the engine 
to a ehange-speed gear transmission providing 
a plurality of gear sers for establishing differ- 5 
ent forward speed drives; the improvements 
Which comprise; power-operated means oper- 
ably connected to disengage the clutch, estab- 
iish either of two speed drives and control re- 
engagement of the clutoh, selecting means for 10 
determining which of the two speed drives will 
be established, manual means for controlling 
the selecting means, means for controlling the 
operation of the power means by the acceler- 
ator mechanism, means for automatically dis- 15 
abling operation of the power means when in 
a condition wherein the clutch is engaged and 
a speed drive is established, and means for 
causing the disabling means to become inopera- 
tire by operation of the manual means which 0-O 
controls the selecting means. 
3. in a vehicular drive system including a 
torque roducing internal-combustion engine 
having an accelerator mechanism and a fric- 
tion clutch for transmitting torque from the 0_5 
engine to a change-speed gear transmission 
providing a plurality of gear sers for establish- 
ing different forward speed drives; the improve- 
ments which comprise power-operated means 
operably connected fo disengage the clutch, es- 0 
tablish either of two speed drives and control 
re-engagement of the clutch, selecting means 
for determining which of the two speed drives 
will be established, means controlling the op- 
eration of the power means by the accelerator 35 
mechanism, mechanical means for automatically 
locking the power means in a position wherein 
a speed drive is established and notwithstand- 
ing the accelerator mechanism is conditioned 
fo cause energization of the power means, and 40 
means for unlocking the locking means af will. 
4. in a vehicular drive system including a 
torque producing internal-combustion engine 
having an accelerator mechanism and a friction 
clutch for transmitting torque from the engine to 45 
 change«speed gear transmission providing a 
plurality of gear sets for establishing different for- 
ward speed drives; the improvements which com- 
prise power-operated means operably connected 
fo disengage the clutch, estblish either of two 50 
speed drives nd control re-engagement of the 
clutch, selecting means for determining which of 
the two speed drives will be established, means 
for controlling the operation of the power meanS 
by the accelerator mechanism, means for auto- 55 
matically locking the power means in a position 
wherein the clutch is engaged and notwithstand- 
ing the accelerator mechanism is conditioned to 
cause energization of the power means and other 
power-operated means controllable ai will for 60 
unlocking the locking means. 
5. iu a vehicular drive system including a 
torque producing infernal-combustion engine 
having an accelerator mechanism and .a friction 
clutch for transmitting torque from the engine fo 65 
a change-speed gear transmission providing a 
plurality of gear sers for establishing different 
forward speed drives; the improvements which 
comprise, power-operated means operably con-. 
nected fo disengage the clutch, establish either 70 
speed drive and control re-engagement of the 
clutch, se!ecting means for determining which of 
the two speed drives will be established, manual 
means having a neutral position and two othe r  
positions for placing the selecting means in ifs 75 

selecting position, means for controlling the oper« 
ation of the power means by the accelerator 
mechanism, means for automaticlly locking the 
power means in a position wherein the clutch is 
engaged and  speed drive is eætablished, and 
means for conditioning the locking means tobe 
inoperative when the manual means is in its heu-. 
tral position. 
6. in a vehicular drive systeln ineÏuding a 
torque producing infernal-combustion engine 
having an accelerator mechanism and a friction 
 clutch for transmitting torque from the engine to 
a change-speed gear transmission providing  
plurality of gear sers for establishing differen 
forward speed drives; the improvements which 
comprise  fluid motor provided with a mov.able 
element, a source of fluid pressure different from 
atmosphere connected to the motor, ce,nnecting 
means between the element of the motor and the 
clutch for operably disengaging the clutch when 
the element moves in che direction and for con- 
trolling re-engagement when the element moves 
in the opposite direction, connecting means be- 
tween the element of the motor and the gearing 
for establishing either of said speed drives when 
the clutch is disengaged, selecting means for de- 
termining which speed drive wfll be established, 
means for controlling the operation of the fluid 
motor by the accelerator mechanism and mech.an, ical means operable independently of the accelT 
erator mechanism control means for locking the 
element of the fluid motor in a position wherein 
the clutch is engaged. 
7. in a vehicular drive system including a 
torque producing internal-combustion engine 
having an accelerator mechanism and .a friction 
clutch for transmitting torque from the engine to 
a change-speed gear transmission providing a 
plurality of gear sers for establishing differen 
forward speed drives; the improvements which 
comprise a fluid motor provided with a movable 
element, a source of fluid pressure different from 
atmosphere connected fo the motor, connecting 
means between the element of the motor and the 
clutch for operably disengaging the cluch whn 
the element moves in che direction and for con- 
trolling re-engagement when the element moves 
in the opposite direction, connecting means ber. 
tween the element of the motor and the gearing- 
for establishing either of said speed drives when- 
the clutch is disengaged, selecting means for de- 
termining which speed drive will be establishçd,. 
means for controlling the operation of the fluid. 
motor by the accelerator mechanism, means 
operable independently of the accelerator means 
for automatically locking the element of the fluid 
motor in a position wherein the clutch is engaged, 
and means for releasing .the locking means ai 
will. 
8. In a vehicular drive system including a torque 
producing infernal-combustion engine having an 
accelerator meehanism and a friction cIutch for 
transmitting torque from the engine fo a change- 
speed gear transmission providing a plurality of 
gear sets for establishing different forward speed 
drives; the improvements which comprise, a fluid 
motor provided with a movable element, a source 
of fluid pressure different from atmosphere con- 
nected to the motor, connecting means betweën 
the element of the nlotor and the clutch for oper- 
ably disengaging the clutch when the element 
moves in che direction and for controlling re- 
engagement when the element moves in the oppo- 
site direction, connecting means between the ele- . 
ment of the motor and the gearing for establishr 



ngeither of said speed dives when t.he c]utci. 
is-disengaged manually-operated SelecLug means 
ha-viig, a -neutral. position and two other positions 
for:determLuing which speed drive wfil be estab- 
lishd, means ïor controllLug the operati-on oî the 
fluid motor by the acceleratol, mechanism, means 
for-automatically lockLug the element of the fluid 
motor in a position wherein the clutch is engaged, 
and: other power-operated means controlled by 
the: manually operated member for releasLug the 
locking means when the manually operated 
lectLugmeans is in the neutral position. 
9: In avehicular drive system includLug a toïque- 
producLug infernal combustion englue having an 
accelrator mechanism and a-clutch for trans- 
mittlug torque from the engine to a ctiange-speed 
ge-af transmission providing a plurality of gear 
sers.for establishlug different speed drives; a fluid. 
motor provided with a movable element opeably 
cÇnnected fo the gearlug fo establish either 
two speed drives, a source of pressure different 
rom atmosphere connected to the motor, select- 
Ing means for dtermLuing which speed dive will 
le established, means for cortrollLug the opera- 
tion-of' the motor by the accelerator mechanism, 
autOmatically operab!e locklug means for malu- 
tainLug the element of the motor in a position 
w.herein a speed drive is established and thereby 
preventits control by the accelerator mechanism, 
means ïor unlocking the locMng means at will, 
ad means operatively connectLug saidmotor ele- 
nent to the clutch to effect clutchdisengagement 
prior to speed drive neutralization and clutch 
engagement after establishment oï a speed drive 
by. movement of the motor element. 
10: In a vehicular drive system including a 
torque producing infernal-combustion englue 
havLug an accelerator mechanism and a clutch 
ï6r' transrïîittLug tOrque from the origine fo a 
change-speed gear transmission providing a plu-- 
rality:of gear sers ïor establishlug different speed- 
dMves, manually-operated means-for manuaily- 
estl!ishing and neutralizing one speed drive, 
power-operated means for operabty disengaging 
the clutch and: eta51ishLug either of two other 
speëd dives, means.controlled y thëmanually- 
operated means for selecting which speed-drive 
o  the two other speed ratios will be established 
without affectLug the neutral condition of the one 
sleed drive» means for controllLug tte/operation 
ofthe power-operated means by  the accelerator 
mechanism,-means, for locking the power-oper- 
ated means in a condition whereLu the clutch is 
engged and a speed dive established t thereby 
preVent ttie power-operated rneans from beLug 
controIled by the accelerator mechanism, 
means: for releasing the loeking- means by the 
manually-operated means. 
11. In a vehicular drive system Lucluding a 
terque producing infernal-combustion englue 
hving, an accelerator mechanism azd a clutch 
ïor transmittLug torque from tle. englue fo a 
chngerspeed gear transmission providLug a plu--- 
ralityof gear sers for estalishLugdifferent speed 
di2ves, manually-operated means ïOr manually 
estalishLug and neutralizLug one speed drive, 
power-operated means for operably disengaging 
the clutch and establishing-either of tw5 other 
speed drives, means ïor selecting which speed 
drive oï- thetwo other speed drives wi-ll be estab- 
lished» means for controllLug the operation of the 
power-operated means by the accelerator-mech- 
anism» means- for locking, the poweroperated 
me-ans- in a condition whereLu the clutch- is 
gaged ' and a  speed drive estabished  to tlereby- 

privent the power-operated; means fr-om óeig 
contrelled by the accelerator mchànism; 
means for releasLug the locking mearm a W-ill, 
12. In a vehicular drive system inclUdLug a 
5 torque producing luternal-combustion. englue 
havLug an accelerator mechan.ism and ' a clucl 
hang an actuting:pedal and adaptëd for 
mitting torque from the-origine to  change-speed: 
gear transmission providLug a plurality of geg 
] sets for establishLug different speed drives; mgn:- 
ually-operated meas for manually estglislLug 
and neutralizLug one speed drive, powerdperated; 
m-eaps, means operated by the powoEoperated 
means for establishing, either of two other speed: 
5 drives and including, selectLug means: for. deter- 
mining which of said two other sped dri.ves: Wilt: 
be- estgblished, means for causLug the power-- 
Operated means to oPerate and. establish one of 
said two other speed drives when the acceleator 
20 mechanism is in a predetermined position, means 
for automatically locklug the power-operated. 
mens in the speed drive established position 
and means ïor releasing the locking means b: . 
operation of the clutch pedal. 
5 13. In a vehicular drive system Lucluding 
torque producLug iloEternal-combustion engine 
having an accelerator mechanism and a clutch 
havLug, a clutch pedal and adaptd. îor trans- 
mitting torque from the:engine fo a ctiange-speed- 
0 gear transmission providLug  plurality oI gar 
sers ïor establishLug different speed drives; man- 
ual!y-operated means ïor manuallF establishing. 
and neutralizLug one speed drive, poweroperated  
means, means operated by the poWer»opezated: 
35 means-for establihing either oï two other speed  
drives and Lucluding selecting means, for deter- 
mining which of said two other speed drives Wilt 
be estaSlished; means for causing: th power- 
operated means to operate and: establish one of 
40  said two other speed drives when tle acceterator 
mechanism is in a predetermind position, means. 
ïor automatically locking the  power-operated 
means in the speed drive established position, 
means for releasLug the lockLu-g means by opera- 
15 tion oï the clutch pedal and other means for 
leasLug the locking means by the manualtyoper-  
ated. mens: 
14: In a vehicular drive system LUCluclLUg  a- 
torque producing internal-combustion, englue 
50 having: an accelrator mechanism, and a clutch- 
for transmitting- torque from the englue to 
change-speed gear transmission providLug a-,plu- 
rality of gear sers for establishing-different speed 
drives; manually-operated means for manuallF ï 
55 establishlug and neutralizlug one speed drive; 
- power-operated means, means operted., by the 
power-operated means for est'allishing  éitlier ot 
two other speed drives and including .selecting. 
means for determining which of said two other 
60 speed drives- will 5e established, mans for- man- 
ually operatlug at will the selecting  meana by the: 
manually-operated means and wittiout establish- 
LUg the one speed drive, means for cntrollLug tlïe 
operation oï the- power-opraed rnea]s by 
65 accelerator mectianism; and: means operativét 
connected to the power-operated me-ans , te effct 
clutch disengagement p]'ior tospeed di/é 
tralization and clutch re-engagemen fer 
tablishment ofaspeed drive by opêrtion Of 
7O power-operated means, 
.15. In a vehicular drive system includinE a 
torque produclug- luternal-combustion engiie 
having an accelerator mechanism: d  Clutch: 
ïor tzansmittirïg- torque fom thë engiie t: 
75-. ctinge-speed gear transmission proWding. : plu '- 



rality of gear sers for establishing different speed 
drives; manually-operated means for manually 
establishing and neutralizing che speed drive, 
power-operated means, means operated by the 
power-operated means for establishing either 
two other speed drives and including selecting 
means for determining which of said two other 
speed drives will be established, means for man- 
ually operating af will the selecting means by the 
manually-operated means and without establish- 
ing the che speed drive, means for causing the 
power-operated means te operate and establish 
che of said two other speed drives when the 
celerator mechanism fs in a predetermined posi- 
tion, means for locking the power-operated means 
in the speed drive established position, means îor 
releasing the locking means at will, and means 
operatively connecting said power-operated 
means te the clutch te effect clutch disengagement 
prier te speed drive neutralization and clutch re- 
engagement after establishment of a speed drive 
by power-operated means operation. 
16. In a vehicular drive system including a 
torque producing internal-combustion engine 
having an accelerator mechanism and a clutch 
for transmitting torque from the engine te a 
change-speed gear transmission providing  plu- 
rality of gear sers for establishing different speed 
drives; manually-operated means for manually 
establishing and neutralizing che speed drive, 
power-operated means, means operated by he 
power operated means for establishing either 
two other speed drives and including selecting 
means for determining which of said two other 
speed drives will be established, mea for man- 
ually operating af will the selecting means by the 
manually-operated means and without establish- 
ing the che speed drive, means fer causing the 
power-operated means te operate and establish 
che of said two other speed drives when the 
celerator mechanism fs in a predetermined posi- 
tion, means for locking the power-operated 
means in the speed ratio established position, and 
means for releasing the locking means by the 
manually-operated means, and means operative- 
ly connecting said power-operated means te the 
clutch for effecting clutch disengagement prier te 
speed drive neutralization and clutch re-engage- 
ment after establishment of a speed drive by 
operation of the power-operated means. 
17. In a vehicular drve system including 
torque, producing internal-combustion engine 
having an accelerator mechanism and a clutch 
for transmitting torque frein the engine te a 
change-speed gear transmission providing a plu- 
rality of gear sers for establishing different speed 
drives; manua!ly-operated means for manually 
establishing and neutralizing che speed drive, 
power-operated means, control means operable by 
 said accelerator mechanism for controlling oper- 
arien of said power-operting means, means for 
operatively disengaging the cluïch each rime the 
power means fs operated, other means operable 
by the power-operated means ater disengaging 
the clutch for establishing another speed drive, 
and means operable when the che speed drive is 
established ïor disabling the other means and 
preventing the power-operated mens when oper- 
ated ïrom establishing said other speed drive. 
t8. In a vehicular drive sysem including 
torqe producing internal-combustion engine 
having an accelerator mechanism and a cluch 
for transmitting torque from the engine te a 
change-speed gear transmission providing a plu- 
rality of ges¢ sers for establishing different speed 
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drives; powe'-operated means operably cori« 
nected for disengaging the clutch, establishing a 
speed drive and subsequently accommodating re- 
engagement of the clutch, means operable in re- 
5 sponse te actuation of said acceleraor mech- 
anism for controlling the operation of the power- 
operated means, means for automatically locking 
the power-operated means in a position wherein 
the clutch is engaged and the speed drive is es- 
le tablished, and means for releasing the locking 
19. In a vehicular drive system inciuding a 
orque producing internal-combustion engine 
having an accelerator mechanism and a clutch 
15 having an actuating pedal and being adapted for 
transmitting torque frein the engine te a change- 
speed gear transmission providing a plurality of 
gear sers for establishing different speed drives; 
power-operated means operably connected for 
20 disengaging the clutch, establishing a speed drive 
and subsequently accommodating re-engagement 
of the clutch, means responsive te actuation of 
said accelerator mechanism for controlling the 
operation of the power-operated means, means 
% for auomatically locking the power-operated 
means in a position wherein the clutch ïs engaged 
and the speed drive fs established, and means for 
releasing the locking means by a movement of the 
clutch actuating pedal. 
,0 20. In a vehicular drive system including a 
terque producing internal-combustion englne 
having an accelerator mechanism and a clutch 
for transmitting torque frein the engine te a 
change-speed gear transmission providing a plu- 
35 rality of gear sers for establishing differen speed 
drives; a fluid motor having a movable element, 
a source of fluid pressure different frein atmos- 
phere connectd te the motor, means comprising 
valve means responsive te actuation of said accel- 
4o erator mechanism for controlling the operation 
of the motor se that its movable element can 
more in opposite directions, neans connecting 
the element with the clutch, means connecting 
the element with the gearing, said two. connect- 
45 ing means being se arranged that movement of 
th element in one direction will flrst cause dis- 
engagement of the clutch and then a neutraliza- 
tion of a speed drive and movement of the ele- 
ment in the opposite direction will first cause. 
.0 establishment of a speed drive and then control 
re-engagement of the clutch, and locking means 
for disabling operation of the element of the 
fluid motor when the clutch fs engaged and a 
speed drive is established. 
55 21. In a vehicular drive system including a 
torque producing internal-combustion engine 
having an accelerator mechanism and a clutch 
for transmitting torque from the engine te a 
change-speed gear transmission providing a plu- 
60 rality of gear sers for establishing different speed 
drives; a fluid motor having a movable element, 
a source of fluid pressure connected te the motor, 
control means including valve means responsive 
te actuation of said accelerator mechanism for 
65 causing the element of the motor te more frein 
che position te another and return, connecting 
means between the element and the clutch and 
the element and the gearh]g, said connctlng 
means being se arranged that.movement of the 
7o element in one direction will operably disengage 
the clutch and neutralize the gearing and more- 
ment in the opposite direction will establish a 
speed drive and control reengagement of the 
clutch, and spring means interposed in said con- ' 
75 necting .means between Said element and said 



gegiiig lïd: ïtincierïiï ónl d.r:in" thre ltte: 
pri., dr the- movèent: f: è.: elet: . iS:: 
sa opposie- diéctidn, for yiélbt dpbsifig- 
re-engágemn  oç thecluch: 
22;. In a vehiculfir dlivë, sySte iClfidi 
torqu«: producing itël-0mbus:tib 
hYg«:a, aeleao.:rneChnism.a . a. clut'ch: 
fo,::tnsmittig torque 
chn-pee gér :.tnsmissio pidig": plu. 
rlitofgea, r sets fbb establishin«diffCents 
drives; a power-operaed means having 
able element,- cOntrVl means Tor « thé  power-op 
eraed: men=resp0sive' t ctuáion 
celërár mechansm te:cusè 
frm one:posiion-to nethe. p6sitien . ang,étn, 
a bellc:ink qever having: 
thë: mWbl: élément; mès- cepgisi, a. rbd  
an. ayielble elèmen:,:f6I« onebtinthe:otëï ,, 
a of.: t, bell:ecrank::leYer: b»- oPrte)the 
ing/nd::mens Op'ableb tlïe- bèlt-chn: whëh 
thë,,eléeh  moves:  mie- d-oeecfion- to diènag 
he:clutch: ad i the.oPpiëdirctid të con- 
trol rê»ngggemet= ofz thé-, cluteh,. 
bel«crnk; ever. being'. 
heleent is :in thë poSiio weren4hé, cltch 
is engaged therod:Wfll, he:passed::f0m:oesidë. 
of::the pivot 
oy by a tressing of the yieldàb]e: etegnt:- 
23 Ih: :: vehicúlgi: divè sFtemu.cIding," a 
torqé« prdficig= intrgl,comstin, enië  
hg:.an ffCelerar: meci]ism) ad,  clutc 
fo. taNsmittin:: 
rlitY«oiër sef0-esablish:g ,diffet:spëèd 
ablëïelement;, cél menS:f0f hè:pwer:0p 
accëlèar:: mechnin  tb.:cé  i:: elê ç - 
mëveff»one  position tanothr: poiièh n: 40 
ret; ï a: beli:ci'ank lever havig:one a cën-. 
ntëe;tc:the-m0'able eleent; 
ing a  rad: ïor' c0ec.ting  thé other" arn: fff:;: thé; 
bel]a-nqeër to operatChe 
operglé» by the:-béll-can 
m0ve :i:' one::direCiofi 
pri b opéri0ffo thé 
poië diection to controÏ ré-engagèmet of: 
clte"aftér operatibn:of: thé geringç 
2ï:.:I». a 
torqUe podcg. ernal-cmbi0n: enfe ::- 
hagg  : acetetb méchnism 
ïor  transmittig: t0rqC«:rom 
change-speed gear transmiSsin-proVid.:=pI: 
ratiof ,geg Ss:cr'.estalshin:diffé2et spee 
drives/a p0wer:oeraed;mea :=haVing: 
ablë:'etëmC; cotrol:eans' for-thé :powër9» 
erte- meähs-: rëSponstive to:' actuati0n of sid : 
aceelror- mèchiSm " o': ca-use: its element:to  
movfom,:one: position : nother : p0SitiVn.ad::0 
requin:, .a ' bëH:crnk :levér hàving oné:. a-rm: cë- 
necefl-:0 
ing arod:.,:oDeral «cnnecting.tle othe: 
thêbeH:cra-nk 
abIé:bY the:'belÏ-cank 
in .one--decio- 
opëra,ién ,, of , thé gérïng: an' i thé  oppoSite : 
dirècton-to . contl rê-egëment :of the cl-aE 
aller - opération  of thé: geag/ and - means :fér:: 
retardi:ng thé :reengagement Of:hè ' clutch as-thë:' 
eleènof  thé power- mea :moves in sa.id,,oP  
 positê=drecion-: 
 2,:i :  vehicülar»drive sySem:: inclading: a - 
rquë - pródcfhg: iternat-c0mbusgioh:e 
ha:' a 

for  trafïiiîi[i: tOiflé frrïi:-thë 
ralit, of gedrsets fo:et51ishgdiffefit-:èd 
driés a .poWër:operhd: fi.hfig:: -ç 
ablë elëent:, C0htbl: meanss6ni 
ti0n..ofthe celeàgor: 
oPeratC¤ mépris; mïeàns  oPdraSt C6iëfin-hë 
elment fo, thé: clutch an fo  ttïé 
moènimï  e;:thë-.eleënt: frb ë 
anehm,/psitie- and  ren: wflt 
clutch:, opërgtë:hë gdïn  : esàbtish: a sè:: 
dr-ire: an  hh, cfirbl: re:eèC»: 
cluch and: sping means-foifi g:pt : ofLt5ê / 
connecifig» mëns functï6ih::ofily:, 
enggëmè,of he: cluch: V: 
ment of të:elemnt  of- he :0epëd 
and:théreb: cadse the: clut:" to rëen'ae  t:á 
retardëd: rafe 
,torqùe rdflin.  itergl-cb6fld 
and aclutc for traSmiting.tbrëfi«o 
gine o a changezspeed:gea:rniifi'P6i : 
ing : plu'glity df: gêar: se for ëstb]iSin 
ent speed driveg,: 
a rovable eleeh,-cbntroI 
actuation, of he--acCeleàtoëfli 
power -opei.ated: mea.ns :. meais opêabï  0flfi6t 
ing te-elemént: Oth cltC 
so. thgt' 0emen" of thë etémeh-: 
posit{bn tafioher posiifi.ag 
eagé, thé clute, oPere: té: gi5:«6 
tablish a: sped::drFë: ad tHë5:: 
gageméï]t of-the cluhï afid:di'flg:ëa 
form}ng a:, pr of . çhe: cdnuëeti«-:è:s 
able' o1 duri; he:: clh:t reegdiff:o6 
ment of te: eleifient: Of::thC».p5¢éëd 
memls:fb  rêting :thë m0vë. 
ment tb:thereYcaë:th Cl:tch:.t: 
at arëtarded raté 
27: In a - vëhicl: dri/ë  ssem:iççctng 
torqué proding -,. internlc6Stff e$ï-fiè 
havin an » ccëteator : meea:i-s-gnd-d::cItc 
f o r ira nsmit ti   tr  Uë . frh : 
changeupëëd ë ti'gnsfo6idn«a pI  
drïves; -a fldid- metbr: gvig::a ::mëIg eIëët 
conzêeëd rb:te : clbh/asëù::of:«fli: 
sm'e c6nneed -: ,witH: thé; :flûld 
]neoEns:responslvé:t- 
mechanism* inclg. :valçe - éfis:fo 
thé élément-to: mbVë 
engagé: thé: Clt6 .and. i.: té: opP6îtë: 
 cëtbl Ve:enggériiëht; me:è»ëali$ 
establish:fS :caugnçarëfih$/0f 
ment:: of the::elemefit': o: thë: flùidï-mêë::a:qt 
moves:in he d, irëbtofi::-to :cóht5 
of thé  ctath , - sd::rëtrïcin/at-çé::ëàfi" b 
, ing ineffëctive- to- rea¢fl: thë  ¢ëfl:oE-:(,thë 
element-when ,thCgëaih :i:ï 'nàl4 - 
28/In  a ï vèhicsr:: riVë -sytë: 
tor:u : PdUCïh itèrnal::csBùfis- 
havïng : a çaè6ete'oi':: @ëhii:a 
f0r : tfli$tin .:t6uei: fi .', tè o effïè::tëo ,- 
raliY/of:'ger:sets-f6 estabiihin:g, 
drives : a  fld mP tbr hVing,'a ,mbVabi'ë;: 
a soce.of fluid pressure"conffëe[ëff;to:thè:'rhoa -" 
for, contr01 means inc!udïg :va9-=-means rë 
sponsive fo actuätfonof;sid-accëtëf-atbrmeh : 
anism for cing thè" elemenVoft: mSr:=të ,.. 
more from'onë position.=to-anbthe  an'd"rëti], ' 
connectin 'mefls '-béten -thë::e%êën$: ad'th 
cl:ut¢h', and - th' :: elèmént: anff thé 
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conneeting means betng so arranged that move- 
ment of the element in opposite direetions will 
opirably disengage the clutch, control the gear- 
ing and control re-engagement of the clutch, and 
means comprising restricting valve means con- 
trolled by the establishment of a lower speed 
drive of the gearing only for retarding the move- 
ment of the element of the fluid motor durfig 
clutch re-engagement. 
29. In a vehicular drive system including a.,lO 
torque producing infernal-combustion engine 
having an accelerator mechanism and a c]utch 
for transmitting torque from the engine fo a 
change-speed gear transmission providing a p!u 
rality of gear sers for establishing diff_erent speed ] 5 
drives; a fluid motor having movab!e element, 
a source of fluid pressure connected fo the 
tor, control means responsive fo actuation of the 
accelerator mechanism includlng valve means for 
causing the element of the flnid motor fo move 
in opposlte directions at will, connecting means 
between the element and the clutch for causing 
disengagement of the clutch when the element 
moves in one direction and control re-engagement 
when the element moves in the opposite direc-. 
tion, connecting means between the element and 
the gearing for controlling certain speed drives 
of the gearing when the clutch is disengaged, 
means for manually controlling another speed 
drive, means for disconnecting the element of the 
fluld motor from the gearing when the manually- 
controlled speed drive is established, and means 
comprising a restricting valve operable only when 
the manually-controlled speed drive is estab- 
lished for retarding the movement of the element 
of the fluid motor during clutch re-engagement. 
30. In a vehicular drive system including 
torque producing internal-combustion engine 
having an accelerator mechanism and a clutch 
for transmitting torque from the engine fo a 0 
change-speed gear transmission providing a plu- 
rality of gear sers for establishing diff_erent speed 
drives; a double ended fluid motor having 
movable element, a source of fluid pressure 
ferent from atmosphere, conduit means for plac- 5 
ing the source in communication with both ends 
of the motor, control means including valve 
means for selectively connecting opposite ends 
of the motor fo the source and fo atmosphere 
to thereby move the element in opposite direc- 5',) 
tions, means operably connecting the e!ement fo 
control operation of the clutch, means for con 
trolling the valve means by the accelerator mech 
anism, said valve means being conditioned 
the accelerator mechanism is fully released to 55 
cause the element of the flud motor to more in 
one direction and disengage the.clutch and when 
moved from the fully released position to cause 
said element fo move in the opposite direction 
and control re-engagement of the clutch, means 
for establishing a speed drive, and means oper- 
able when said speed dve is established and 
comprising a restricting valve means for retard- 
ing the movement of the motor e!ement during 
ifs movement to control clutch re-engagemei_t, 
said restricting valve being inoperative te estab- 
lish a restricting flow of fluid when thc gering 
is neutralized. 
31. In a vehicular drive system including 
torque producing internal-combustion engine 7o 
having an acce]erator mechanism and a clutch 
for transmitting torque from the engine fo a 
change-speed gear transmission providing a plu- 
rality of gear sers for establishing different speed 
drives; a fluid motor having a raov.b.le eleent, ,75 

a source of pressure different from atmosphere 
connected to the motor, means comprising con- 
trol valve means operated by the accelerator 
mechanism for alternately connecting the source 
and the atmosphere to opposite sides of the motor 
element to cause the element fo move in opposite 
directions, connecting means between the ele- 
ment and the clutch for disengaging the clutch 
when the element moves in one direction and for 
controlling clutch re-engagement when the ele- 
ment moves in the opposite direction, means for 
establishing a speed drive, and means comprising 
a restricting valve operable when the speed drive 
is established for retarding the movement of the 
motor element during its clutch re-engaging 
movement, said last named means being inopera- 
ble fo establish any retarding movement When the 
gearing is neutralized. 
32. In a vehicular drive system including a 
torque producing internal-combustion engine 
having an accelerator mechanism and a clutch 
for transmitting torque from the eng.ine to a 
change-speed gear transmission providing a plu- 
rality of gear sers for establishing diff-erent speed 
drives; power-operated means having a mova.ble 
element operatively connected for disengaging 
the clutch and controlling re-engagement, means 
operatively connecting the gearing fo said .ele- 
ment for establishing a speed drive when the 
clutch is disengaged, control means operable by 
said accelerator mechanism for controlling op- 
eration of said power-operated means, and means 
operable when the speed drive is established for 
retarding the movement of the element of the 
power-operated means during ifs movement con- 
trolling re-engagement of the clutch, said retard- 
ing means being inoperable when the gearing is 
neutralized. 
33. In control valve mechanism for association 
with an accelerator mechanism and a fluid 
for having a reciprocable element connected to 
operate a clutch and control a member of a 
change-speed gearing and wherein said fluid mo- 
tor is connected on opposite sides of ifs element 
fo a source of pressure diiï-erent from atmosphere 
and to atmosphere, said control mechanis m com- 
prising a control valve element having two op- 
erative positions, a fluid motor for controlling 
the movement of the valve element to ifs two 
positions, conduit means between the valve ele- 
ment fluid motor and the source, a second valve 
element for controlling the conduit means, and 
means for controlling the second valve element 
by the accelerator mechanism. 
34. In mechanism which bas a fiuid motor pro- 
vided with an element connected fo operate a 
clutch and control a member of a change-speed 
gearing and which is controlled by the accelera- 
tor mechanism, a valve means for interposition 
in the conduit means between the source of fluid 
pressure and the fluid motor, said valve means 
comprising a valve element having two pçsitions 
for cormecting opposite sides of the movable ele- 
ment of and disconnecting the motor with the 
source and the atmosphere, a fluid motor con- 
nected to the valve element for controlling 
movement fo the two positions, means compris- 
ing a second valve element having two positions 
for controlling the operation of the first valve 
fluid motor, means for moving the second valve 
element to its two positions by the accelerator 
mechanism, said last named means comprising 
a member engageable by an element of the 
celerator mechanism fo more if fo one position 
when the accelerator mechanism is fully released 



»pgS'ition,::said'memberbei so :constructed.and 
siad with:the accelertor mechanm :ele- 
:::.mettha-t»the :acceleror ,meanisïn n more 
.... elael :to ::hç :ember t contol .the -engine 
 Séd:ufer ::he member .assumes .ifs secod 
sïtin:nd: mns  for yiCy.«m a.int aining :th e 
..mêmbr ïn eïher,f its -two positios. 
':35. :In meanism hich:has a .fluid motrpro- 
idëd ..with-an .eÏement ,coected OEo opeçae. a 
tch'. a, fid .c.ontr01 a member o: a- Change speed 
rïg-ad.:whiCh ïs/cpntrblled bF ;heaccelea- 
Vr,mechanis, a :vale.means or itepostio 
;:e:0nu-tmeas betweençhe:.souce o fluid 
,essue.und ,he .fluid .moor, id: vlve means 
:omprisi..u-valve elëmenag :tWO :poSitions 
for coeçting opposite sidesbf :the ,mobiee!e - 
ment e :nd -iscopnectng 4emotor .with the 
seuce ,and ï'he.u-mespee, auïd-motor 
»ed fo-çhe valve element or Contollng its 
,mvemept,to .the ..twe positions,-meuns compris- 
-ing ,u eeod lve!ement :having OEwo.positios 
e.contol-ling the opertion,0f: he fit ,lve 
id.-m0tor,  ang'.means -r -megth second 
lve .elemet-te .its. two .poSiions:by the accel- 
e?à-r« mechaism, -said: qat nmedmeans com- 
piSg. a ,memrengageable  an .lement 
he:accelerr mechanism .to ,more it.to oe .po- 
.--Sigion-,w-hen theccelemr ,mhanism is ;fully 
lsed- and -fo a secend poeition ::when 
.etetermecnism is.itilty,actuated 
-!eoed :positi0n«s$id,member beg.s0 costr.uc£d 
:a.nd.associaëd .with the.--accelerator mechaism 
:elent -that -the :accelerator mehanim 
::emeve- e]atiely-fo .he mëmber .cot01 the en - 
-gie-speed ..aer the-member assumes-its .second 
pÇsiion. 
-:6.'tna vehicular dive .system .including a 
que . roduci.ng :inernal-combustie] - engine 
»hng an -accelerator .mechasm. nd a  clutch 
fer tçasmitig..que rem :he eg.i.ne. 
Chnge-speed ger transmission peing a plu- 
rliy,of:'gear sets:er establishing ifferentspeed 
de s,  -!east ene of- sad-speed res. being 
blised-by a conrol leverpodd wih 
 rl:posiion; .amber fo be meved fo estab- 
»l-h one0 said des, power-eperated means 
hui.ng-a m0vble element-conaected fo more 
ember,-mea-ns opemtively.c0nnecng sad-.ele- 
 ment -t sid clutch-for.engging ,nd isenaing 
Se çtutCh up0n movement.of:sidelemet»-mens 
oEor controlling .he power-operaed. ïmeans in 
sponse fo actuation(othe-aoeelerator,mechanism 
0,taid element 1 mov.from one.Position 
--nother and -return -nd .thereby actute .the 
 mmber-wile disengagng ad.hen 
.i d cth, mas -for .auomatical!y :lockig the 
,e!et -one of, itsposiions-herei.n .the clutct 
is engag.ed, other .power-operatd-mes ,or .un- 
ïÇcç h ë ocking mens, and -mens pr caus- 
g:e last-named p.owerroperaed.mçns to 
erae when the oentrl lever i s -meved fo -h.e neu- 
trl:pçsi.ton. 
":EE]/Inc a vehicar drive system inc]uding 
.tr_que producing /terna-lcmbustion gine 
aig a accelerator mechanism ad aclutch 
er trasmitg toque fr0m the .engine 4o a 
nge-speed .gear. transmission providg- a -plu- 
:liy o-ger, ses for estabtishing:dfferent 
 ve; he imPro.emens which comprise power- 
OpCçèd mans pertie!y comecteg £o dise- 
ge he clutch ad control, i re-engagement, 
:ap.ally--ontrlled .means .movable 
rality of positions for seleCting establishing and 

-,neuraliZ}nga çspeei «¢ive: ..mea.ns for .contr.blliig 
the ,operion ,-f =the ',power .means by the 
e£or ,mehanism,,means for.:automticllydis- 
gbling: the :power mens he :the clutch .is 
-  :gged :a-nd Wï0ut :utilizing. any. control une- 
tions 0f the .acceleztor .mechanism, means oper 
:le by mo.vemmt.,of ::the 'nually-contrlted 
m  fo .::neutralizing position-:for:cauSing .the 
dRabling-mans to become i.nopertive, ,and 
10 '.pedally-opezsble'eansfor rendering the aore- 
sad manually«controlted .disblng of the 
powermeans ineffectie. 
38.  contel mechansm ïor a ,change- 
speed :gearing associted ith n ::internlcom 
hustion ::engine :controllàble : bY :n zccelerator 
.mechanism ndinterconnecdwith sid:gearing 
:by a friction ith ,a :m .:clutch .enegable 
.poweoperted ::means :perabty _:connected 
. segageï the clçtch :and:c0ntol:its :e-age- 
0.-ment means effective fo :energize .saïd 
..means, :a :manuullyoperted ember "eperbly 
connected ffor:eeestuhlhing  and meutrzg  a 
:gear. ratio :bymnual ffort, means or :control- 
.ng. the :opération :of £he :poer means :by the 
5 acceleraor : mechasm, eans controllable :by 
the -_manuatlyo.Dezable :mener ;and :effeoEive 
when sald ger :zt!o is :estub]ied: or causg 
the power meuns:£o sounc£ion:.sto :produc a 
retarded eng«gement :of sid :cluch .mud :ddi- 
S0.'£i°nal :.means ..actnable ly :äter pre.der- 
-mined itil oea.ti of said :po»r-means 
:retard ïurther en-gagement.o suidcluch. 
 29. In:aconit01 mechanmfor :change:speed 
gering associated with..n:ernleoomhusion 
$5 :engine controlluble: by. n ccelerr-mechanm 
 und..interoonnced ..:zid :ng .by::a 
tio :clutCh .=eergizabAe, power-operated means 
opezably connected:disengs, ge: the clutch 
control ts »reengm-ent,: a me (effecive to 
energize said .power mea-ns manualty-operted 
-member :b!y conned or :establishing and 
-neutralizing.a gear ratio by:manualeffort, 
controlled ,by :the -manua-lty .eperaed membr or 
a]So-controlling, establishment er 'another gear 
zutio when .placed.in osition ,other-than that 
45 .equired for establishing,or -neutrling .the said 
flrst-named :gear r.atio, :mea.ns ,controllable 
the .aua.lly-opeble member and effective 
when .the fizst name.d .speed ratio -is estab!shed 
for causing the poer- means :te  so unction 
50 to produce a:retarded-engagement of sd clutch, 
mens for cusing-the-lst-nmed means to be 
-inoperatie fo cause -etarded.engagement of the 
clutch -when--the manual]y,operted, member- 
55 in i position controllg :estabsent :of the 
sid 0ther .gear ratio, andmeans-epezable inde- 
pendentlyof.theanuallyopezable means for 
retarding..clutch engagement ,under all vehio!e 
orating condi-tions. 
 40. In a-controlmechaism ïora chnge-sed 
60 gearing associated with-en-.internNcombustion 
engine:contr0lable by an accelerator mechanism 
and i-ntercon-nected-ih-saidgeazing by .a--fric- 
tion clutch;  fl-ud/pressure-operad-moter ha 
ing a mole element operably connected 
65 disengage-the .ctutch andcontrel its're-engage - 
ment, a source of pressu--fluid, :mensforcon - 
trolling the operation of the fld :m01or-by the 
acclertor mechism inclh6ing:a central. àlve, 
70 mnuallycontrolled mens orçàble :for 
lishing adneutra]izing a  gearTtio, meam.s com- 
prising restricting wlve me«ns or zetagthe 
movement q said.motor-elementduring î 
ment fo control clutch :oe-engagement means 
operable by the mnuallycontrolled means or 
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causing the restricting valve means fo be opera- 
tire when said gear ratio is established, and 
additional means operable independently of said 
fiuid pressure-operated motor for retarding 
clutch re-engagement under all operating con- 
ditions. 
41. In a control mechanism for a change- 
speed gearing having drive mechanism capable 
of producing a plurality of different gear raties 
and being associated with an internal-combus- 
tion engine controllable by an accelerator mecha- 
nism; energizable powerioperated means for 
operably disengaging the c!utch and controlling 
ifs re-engagement, means effective to energize 
said power means, manually-controlled means, 
means for controlling establishment of a gear 
ratio when the manually-controlled means is in 
a predetermined position, and means operable 
when said manually-controlled means is in said 
predetermined position for automatically dis- 
abling operation of the power means if in a con- 
dition wherein said clutch is engaged and with- 
out utilizing any control function of said ac- 
celerator mechanism. 
42. In a control mechanism for a change-speed 
gearing having a drive-mechanism providing a 
plurality of different gear ratios, and being asso- 
ciated with an internal-combustion engine con- 
trollable by an accelerator mechanism; energiz- 
able power operated means for operably disen- 
gaging said clutch and controlling its re-engage- 
ment, means effective fo energize said power 
means, manually controlled means, means for 
controlling establishment of a gear ratio when 
the manually-controlled means is in a predeter- 
mined position, means operable when said manu- 
ally-controlled means is in said predetermiued 
position for automatically disabling operation of 
the power means if in a condition wherein said 
clutch is eniaied and without utilizing any con- 
trol function of said accelerator mechanism, and. 
means for causing said disabling means to be- 
corne inoperative af will. 
43. In a vehicular power drive control system 
comprising an internal-combustion engine con- 
trolled by an acceleïator mechanism and a 
change-speed gear transmission having a plu- 
rality of gear sers operable for establishing dif- 
ferent forward speed drives, said engine and 
transmission being drivingly connected together 
by a friction clutch having an ïctuating pedal; 
motor-power means operatively connected to dis- 
engage said clutch, establish selectively either of 
two of said speed drives, and control re-engage- 
ment of said clutch; controllable selecting means 
for predetermining which speed drive said motor 
will establish when operated; means for con- 
trolling said selecting means; means OEor con- 
trolling the operation of said motor by said ac- 
celerator mechanism; means for automatically 
disabling the operation of said motor when in a 
condition wherein said clutch is engaged and a 
speed drive is established; and means for caus- 
ing said disabling means to become inoperative 
af will by actuating said clutch pedal within ifs 
lost-motion travel only. 
44. In a vehicular drive system including a 
torque producing infernal-combustion engine 
having an accelerator mechanism and a friction 
clutch provided with engageable and disengage- 
able friction elements ïor transmitting torque 
from the engine to a change-speed gear trans- 
mission providing a plurality of gear sers for 
establishing different ïorward speed drives; the 
improvements which comprise a manually-op- 

46 
erated member, means associated with the gear- 
ing for establishing and neutralizing one speed 
drive, a single connection between the manual 
member and said means for bringing about the 
5 manual establishment and neutralizing of said 
one speed ratio, power-operated means for estab- 
lishing either of two other speed drives, selecting 
means for controlling which of said two other 
speed drives will be established by the power- 
10 operated means, means operable by manual 
means and the single connection for controlling 
the selecting means without affecting the neutral 
condition of the said one speed drive, means link- 
ing one of said clutch elements fo said power- 
15 operated means for interrupting torque trans- 
mission prior to establishment of any one of said 
speed drives, and means for controlling operation 
of said power-operated means by said acceleratör 
mechanism. 
20 45. In a vehicular drive system including a 
torque producing internal-combustion engine 
having an accelerator mechanism and a clutch 
provided with engageable and disengageable 
friction elements for transmitting torque OErom 
2.5 the engine fo a change-speed gear transmission 
providing af least three gear sers for establishing 
three forward speed drives; the improvements 
which comprise a combined selecting and shift 
ing means comprising a rotatable selecting mem- 
30 ber for two of the speed drives, a second and 
independent rotatable member for establishing 
and neutralizing the third speed drive, means 
for rotating the selecting member, connecting 
means between the selecting member and the 
',5 =cond rotatable member f.or the third speed 
drive, means embodied in the connecting means 
for establihing the connection only when the 
selecting member is moved beyond one of ifs se- 
lecting positions, power means for disengaging 
@0 said c]utch friction elements to interrupt torque 
transmission to said gearing prior to establish- 
ment of any one of said speed drives, and means 
for contïolling operation of sïdd power means by 
aid accelerator mechanism. 
,5 46. In a vehicular drive system including a 
torque producing, internal-combustion engine 
having an accelerator mechanism and a clutch 
provided with engageable and disengageable 
friction elemens for transmitting torque from 
5o the engine to a change-speed gear transmission 
providing a plurality of gear sers for establish- 
ing at leasç three forward speed drives; the im- 
provements which comprise a combined select- 
ing and shifting means comprising a rotatable 
5selecting member for two of the speed drives, 
a second rotatable member for establishing and 
neutralizing the third speed drive, means for ro- 
tating the se]ecting member, connecting means 
between the selecting member and a second ro- 
{'0 tatable member for the third speed drive, means 
embodied in the connecting means for establish- 
ing a connection only when the selecting mem- 
ber is moved beyond one of ifs selecting posi- 
tions, means for establishing the two speed drives 
ç depending upon the selecting position of the 
lecting member, means foï preventing the estab- 
lishment of either of the two speed drïves when 
the third speed drive is established and compris- 
ing an element rotatable with the second rotat- 
70 able member, power means for disengaging said 
clutch friction elements prior to establishment 
of any one of said speed drives, and means for 
controlling operation of said power means by 
said accelerator mechanism. 
75 47. In a vehicular drive system including la 



.ue ?_mflucig inernal.cmbttston -e.ag}ne 
h-avig ;a aëla-r mchasm ,nd ,cluc-h 
:::ox{tded v,tth ,ga-geabte and diegageable 
 iin elens ;îor t«nm-itt, ing orque -to 
«¢gine fio :a chnge-sped gear transmission .pro- 
 dng-a -ph:ru!iy of gear sers for establishing 
ç,¢le.at .two forward-pCed drives; -the.improve- 
ç-.énts hich comp'ise -a-shifta.ble member for 
..$he'two. speed drives, - pivoted double :arm lever, 
mea-ns conncting the qever a-nd the shiftable 
meber o that toation of the lever in one di- 
,re[in ,wiI1 eSta:btih .one speed .d,ive and 
a$[on:fl-$he opposite-diïection wili esab!ish the 
-.-o$-her .speed drive, :a 'hif-er plate mounted for 
-rprocaioloE ,in .:a. straight lfle, a shifter !ink 
:pfvated .o the -plagie, -nmans for se!ectively con- 
nci]g the link .to the= arms of the lever so that 
 the.,link ;can-rot.ae .he lever in opposite dec- 
tion, means for reciprocatg the shifter plate, 
:tpowr means :for diaengaging said clutch fric- 
i0nelents prioro,esablishment o y one 
..of .said spe.ed-.drives,-and means for controlling 
.io .of said :power -eans by- said accelera- 
- .or:echasm. 
':!8. In:a vehicular drive sytem inclung .a 
oque producing .internal-combustion engine 
having-an,accelerater mechasm and a c!utch 
.;p:ovided-with :engageable and disengageable 
.aiction -elements.for transmitting torque frora 
the egine fo a change-speed gear transmission 
:pvga pluratity-of gea.r.sets for-esablishing 
.af tst two forward speed drives, a shiftable 
»memb_er for.the two speed drives, a pivoted double 
arm ,tever, .meas,connecting the lever and the 
,shif¢able member so :hat rotation of the lever 
'oEn .:one "direction wiI1-e»tablish one »p¢ed drive 
and :rOtation :in .he opposite direction will es- 
..-tablish the other-speed drive, a shifter plate 
mounted/for reciprocation in a straight line, a 
:shi1r : pivoted fo the plate, means for 
lectivaly coecting-the link fo the arms of the 
lever so-that the ,tink can rotate the lever in 
oposite directions, means for reciprocating the 
shifter plate, means operable af will for .dicon- 
 ectig .the lastmentioned means from the 
 .'sfter plaesoas:to release the mean to operate 
,i$hout operating t-he shifter plate, power means 
/for disengaging said clutch, friction eiements 
«pero :establiShment of either one of said spced 
'-drives, "and means for controHing operation of 
- said power:means by said accelerator mechanism. 
9. In .a vecular drive system including 
 -toque producing infernal-combustion engine 
hgan accelerator mechanism and-a clutch 
povidëd:wRh engageable and disengageable fric- 
:tion elements 'for tran»mitting torque from the 
--ene-to a change-speed gear tramission pro- 
widing a plurality.of gear sers for establishing 
ai least two foard-speed drives, a .shiftable 
 ember for the twospeed drives, a pivoted double 
 -am::lever, :means .connecting the lever and the 
 sftable .member so- that rotation of .the.leveï 
--in,one diection will establish one speed drive 
ad' coEation in the-opposite direction-will .estab- 
lish;theoher.speed drive, ashi, fter plate mourir- 
' ed=or reciprocation in.a straight line, a shifr 
:aink pivoted-fo the:plate, .means for selective 
-.onnecting the link .to .the arms of the lever so 
"that the :link can .rotate the lever in opposite 
.ireCtio, means for reciprocating the shifter 
pla$e, .means operable at .wiH for .disconnecting 
$he lust-mentioned çmeans from the shifter plate 
:se-s :¢o release the mea to operate without 
operating the shifter plate, power means for.dis- 
engagtng-said clutch riction elements .prior 

establishment .of..any.«one :ooE.«sai.d. peed .dives, 
:nd "means for controllir opea.tion ;0f 
power -means by- said acceleçator..mechmism. 
50. :In a vehicular drive-SFstem ,inclu.d}ng 
torque pïoducing -iuternat.combustion 
having an accelerator mechanism and a-lutch 
proided-wth: enggeable and disengageable.Zric- 
on elements foï .transmitting torque .irom :the 
eine to. change-speed gear.tramissionpro- 
viding a plurality :of gear sets .for estabtishing 
atleut two dierent speeddçi-ves; =tt]e.:improe- 
mens which..comprise a shfftable member .for 
the twospeedrt,a pvoted .double mrm lever, 
means connecti.ng he .member a-nd ever. 
-rotation o-£he :lever:in oppoite dire.etio.,fll 
more the member.in:opposite:drctiostö :estab- 
lish the-two speed-drives, means for-¢otatng 
the lever in .oppoeite-direction includig..a e 
ciprocting :shifter/ptaçe 'raid a. piveted- shifter 
link cam:ied Cheby by-selective .conne¢tim] 
he woarms col çhe lever,"a pivoted seleci 
member hag iverging cure 
ing the li for coection -with the .as- hen 
the member is moved fo two (different-:positios 
from a central position; :mea-ns fr -reci«ocaing 
the plate and the.li,-)means on-the selecting 
member and the iink for preventing the recipço 
cal movement of he :plate-udlink :when :the 
selecting:member isinthecenral position;-power 
mea or-.disengaging said clutch ,fricton-,e!e- 
ments -priorto eRher of the speed drivesbei 
established, nd :meg for controlfing opera- 
tion of said power :meas :by .ss, id acceterator 
mechunism. 
51.In a vehicUlar :drive:system i-ncluding a 
-orque producing internaIcombustion gine 
having an acceleraçor .mechgns-and .a clv.tch 
provided with engageableand:disengageablefric- 
tion elements for £rgnsmitting OEorque 
engine to a change«speed .ger transmission pro- 
viding a plality f gear-sers for-estbIhing 
at least two speed drives; -the improvCents 
which comprise a shiftale ember-for "the 
speed drives, a reciprocalshiftin plate,a shifter 
link pivOted to the plate, means for connecting 
the 1i< fo the member to move it in opposite 
dectio by movement of the shifter plate in 
one direction, selecting means for determi 
in whiCh direction the member wiil-be moved by 
the shi£ter plate, mea for reciprocating the 
shifter plate, .means controlled by the selecing 
means for. preventing reciprocation of the-shifter 
plate, power means for disengaging theclutch 
frictionelements prior to establishmentof-either 
one ofsaid speeddrives, and means for.control- 
ling operation-of sid power mea by 
celerator,mechasm. 
52. In a vehicar drive system includi a 
torque producing infernal-combustion engine 
having an accelerator mechanism nd a clutch 
provided With engageable and-disengageable fric 
tionelements for tramitting torque from the 
engineto a chae-speed gear transmission pro- 
viding a plurality of gentsers .ïor establishing a 
plurlity of speed drives; the improvements 
which comprise  first shiftable member :for con- 
 troHing two speed drives, :a second ,shiftuble 
member for controlng 'a third .speed drive, 
rotatble shake .for operaing, each of said shift- 
ble membem, a hird rotatable shaft agned 
with the-Shaft ïor rotating the first shiftable 
member, a shifer plate suppored for reciproca- 
tion on the third shaft and the shaft for oper- 
ating,the second shfftablemember, meanscom- 
prising :selecting means for connecting 
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shifter plate to rotate in opposite directions the 
shaft for the. first shiftable member when the 
shifter plate is moved in one direction fo thereby 
establish said speed drives selectively, means 
for controlling the selecting means by the third 
shaft, means for reciprocating the shifter plate, 
means for rotating the shaft of the second shift- 
able member to control said third speed drive, 
power means or disengaging said clutch friction 
elements prior to establishment of any one of 
said speed drives, and means for controlling 
 operation of said power means by said acceler- 
ator mechanism. 
53. In a vehicular drive system including a 
torque producing internal-combustion engine 
having an accelerator mechanism and a clutch 
provided with engageable and disengageable 
friction elements for transmitting torque from 
the engine fo a change-speed gear transmission 
providing a plurality of gear sers for establish- 
ing ai least three speed forward drives; the im- 
provements which comprise a first shiftable 
member for controlling two of said speed drives, 
a second shiïtable member for controlling a third 
speed drive, a rotatable shaft for operating each 
member, a third rotatable shaft aligned with 
the shaft for rotating the first shiftable mem- 
ber, a shifter plate supported for reciprocation 
on the third shaft and the shaft for the second 
of said members, means comprising selecting 
means for connecting the shiïter plate to rotate 
in opposite directions the shaft for the first 
shiftable member when the shifter plate is moved 
in one direction to thereby establish said speed 
drives respectively, means for controlling the 
selecting means by the third shaft, means for 
]'eciprocating the shifter plate, means for ro- 
tating the shaft of the second member to con- 
trol the third speed drive, means for peventing 
reciprocation of the shifter plate when the third 
speed drive is established, power means for dis- 
engaging the clutch friction elements prior fo 
establishment of any one of said speed drives, 
and means for controlling operation of said 
power means by said accelerator mechanism. 
54. In a vehicular drive system including a 
torque producing infernal-combustion engine 
having an accelerator mechanism and a clutch 
provided with engageable and disengageable fric- 
tion elements for transmitting torque from the 
engine fo a change-speed gear transmission pro- 
viding a plurality of gear sers for establishing 
different speed drives; the improvements which 
comprise a first shiftable member for controlling 
two.of said speed drives, a second shiftable mem- 
ber for controlling a third speed drive, a rotatable 
shaft for operating each member, a third rota- 
tatable shaft aligned with the shaft for rotating 
the first member, a shiïtable plate supported for 
reciprocation on the third shaft and the shaft 
for the second member, means comprising select- 
ing means for connecting the shiïter plate fo fo- 
tare in opposite directions the shaft for the first 
member when the shiïter plate is moved in one 
direction to thereby establish said speed drives 
selectively, means for controlling the shifting 
means by the third shaft, means for reciprocat- 
ing the shiïter plate, means for rotating the shaft 
of the second member fo control the third speed 
drive, means for preventing reciprocation of the 
shifter plate when the third speed drive is 
established, said last-mentioned means compris- 
ing an element movable with the shaft of the 
member for the third speed drive, power means 
for disengaging said clutch friction elements 
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prior to establishment of any one of said speed 
drives, and means for controlling operation of 
the power means by said accelelator michanism. 
55. In a vehicular drive system including a 
5 torque producing internal-combustio:n engine 
having" an accelerator mechanism and a clutch 
provided with engageable and disengageable fric- 
tion elements for transmitting torque from the 
engine fo a change-speed gear transmission pro- 
10 viding a plurality of ger sers for establishing 
diffel"ent speed drives; a first shiftable member 
for controlling two of said speed drives, a second 
shiftable member for controlling a third said 
speed drives, a rotatable shaft for operating each 
15 of said membeïs, a third rotatable shaft aligned 
with the shaft for ïotating the first of said mem- 
bers, a shiïter plate supported for reciprocation 
on the third shaft and the shaft for operating 
the second of said members, means comprising 
20 selectingmeans for connecting the shifter plate 
fo rotate in opposite directions the shaft for the 
first of said members when the shiïter plate is 
moved in one direction fo thereby establish said 
speed drive selectively, means for controlling the 
25 selecting means by the third shaft, means for 
reciprocating the shifter plate, mea.ns for rotating 
the shaft for the second of said members fo con- 
trol the third speed drive, means controlled by 
the selectin2 means for preventing reciprocation 
30 of the shifter plate fo establish the two speed 
drives, power means for disengaging the clutch 
friction elements prior to establishment of any 
one of said speed drives, and means for control- 
lin operation of said power means by said accel- 
35 erator mechanism. 
56. In a vehiclar drive system including a 
torque producing internal-combnstion engine 
having an accelerator mechanism and .a clutch 
provided with engageable and disengageable fric- 
40 tion elements for transmitting torque from the 
en2ine fo a change-speed gear tr.ansmission pro- 
viding a plurality of gear sers for establishing 
different speed drives; the improvements which 
comprise power-operated means provided with a 
45 movable element operably connected fo the gear- 
ing fo establish either of two of said speed drives, 
selecting means for determining which speed 
drive will be established, means for controlling 
the operation of the power-operated means, lock- 
50 ing means ïor maintaining the element of the 
power-operating means in a position where a 
speed drive is established, means for unlocking 
the lockin means at will, means operatively con- 
nectin2 said clutch friction elements fo said 
55 power operating means for disen2aging . said fric- 
tion elements prior fo establishment o,f any one 
of said speed drives, and additional control 
means for controlling operation of said power 
means by said accelerator mechanism. 
60 57. In a vehicular drive system including a 
torque producing infernal-combustion engine 
having an accelerator mechanism and a clutch 
provided with engageable and disengageable ïric- 
tion elements for transmittin2 torque from the 
65 engine to a chan2e-speed gear transmission pro- 
viding a plurality of gear sers for establishing 
different speed drives; the improvements which 
comprise a fluid pressure-operated motor pro- 
vided with a movable element operably con- 
70 nected fo the gearing fo establish either of two 
speed drives, a source of pressure different frora 
atmosphere connected fo the motor, selecting 
means for determining which speed wfll be es- 
tablished by operation of the motor, means ïor 
75 controlling the operation of the motor, locking 
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means for maintaining the element of the motor 
in a position where a speed ratio is established, 
means foi" un!ocling the locking means ai will, 
and means operatively connecting the movable 
element of said motor fo the clutch ïor disen- 
gaging said clutch friction elements prior to es- 
tablishment of any one of said speed drives. 
58. In a vehicular drive system including a 
torque producing infernal-combustion engine 
having an accelerator mechanism and a clutch 
.provided with engageable and disengageable fric- 
tion elements for transmitting torque from the 
engine fo a change-speed gear transmission pro- 
viding a plurality of gear sers for establishing dif- 
ferent forward speed drives; the improvements 
which comprise a fiuid pressure-operated motor 
provided with a movable element, a source of 
fiuid pressure different ïrom atmosphere con- 
nected fo the motor, eonnecting means between 
the element, and the gearing fo cause the estab- 
lishment of a speed drive when the element 
moves in one directian and the neutralization of 
the speed drive when moved in the opposite di- 
rection, selecting means for determining w-hich 
speed w.ill.be .established, means comprising valve 
means interposed between the source .and the 
.motor for controlling the direction of movement 
of themovable element oï the motor, means link- 
ing the movable element of the motor fo the 
clutch for disengaging said clutch friction ele- 
ments prior to establishment of any one of said 
speed drives, and means for controlling actuation 
of said-motor-by said accelerator mechanism. 
59. In a vehicular drive system including a 
torque producing infernal-combustion engine hav- 
ing an accelerator mechanism and a clutch Pro- 
vided with engageable and disengageable ïriction 
elements for transmitting torque from the engine 
 to. a change,speed gear transmission providing a 
 plurality, of gear sers for establishing different 
forward speed drives; the improvements which 
comprise, a fiuid pressure-operated motor pro- 
vided with. a movable elemenç, a source of fiuid 
pressure different from atmosphere connected to 
the raotor, connecting means between the ele- 
ment and the gearing for causing .the establish- 
ment of a speed drive when the elemenç moves 
inone direction and the neutralization of a speed 
drive when the element moves in the opposite 
direction, selecting means for determining which 
speed drive will be established, means compri- 
ing-valve means interposed between the source 
and the motor for controlling the direction of 
movement of .the movable element of the motor, 
-manual means for controlling the selecting 
means, means also controlled by the manual 
means for holding, the element of the fiuid motor 
in a position wherein a speed drive is etablished, 
means operatively connecting the movable ele- 
ment of the fiuid motor with the clutch for dis- 
engaging said clutch friction elements prior to 
establishment of a speed drive, and means for 
controlling actuation of said motor by said ac- 
celerator mechanism. 
60. lin a vehicular drive system including a 
torque producing infernal,ombustion engine hav- 
ing an accelerator mechanism and a clutch hav- 
ing a clutch pedal and adapted for transmitting 
.torqufrom the engine to a change-speed gear 
transmission providin a plurality of gear sers 
.for esablishing different speed drives; a source 
-of!uïd pressure diffezent from atmosphere, a 
.fl_uid pressureactuat_ed motor having a movable 
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 element, means operatively connecting the ele- 
ment fo the .clutch so that when the element 
moves from one end.of the motor.to the other.end 
theclutch-will be disengaged and when it.returns 
5 the clutch will be controlled into engagement, 
valve means for controlling the connecting of 
the motor with the source and the atmosphere 
to cause the movement of the elemen;.  and 
froc means for controlling the valve means by 
10 the accelemtor mechanism, means for au- 
matically locking the element in the position 
wherein the clutch is engaged, means for re- 
leasing the locking means by slight free-move- 
ment of the pedal in a. clutch disengaging di- 
15 rection, and means operatively connecting the 
element fo a shitable element of. the transmis- 
mission for establishing aspeed driwe while said 
clutch is disengaged. 
61. In a vehicular power drive control systera 
0 compzising an inrnal-combustion .engine. con- 
trolled by an accelerator mechanism, anda 
change-speed gear transmission, having a plural- 
ity of-gear.sets operable ïor establishing diffezent 
forward speed .drives, said engine and. transmis- 
5 sion being drivingly connected with each other 
by a friction clutch actuated by a pedal having 
lost-motion movement within two limits prior f 
effective actuation of said clutch; motor-power 
means operatively connected to disengage said 
30 clutch and neutralize an actiwe speed drive as 
one cycle ofthe dual,cycle function of said motor, 
and to establish a selected speed drive and regu- 
late said clutch into engagement as the second 
cycle thereof to tender effective.the dzive of said 
35 vehicle; controllable selecting means for prede- 
 termining the sPeed drive said motor .wilï estab- 
lish when operatedl; means for controlling said 
selecting means, means for contzoll-ing the op- 
eration of said motor by said accelerator mecha- 
40 nism, means for automatically d.isabling the op- 
eration of said motor when Jxi. a condition where, 
in sald clutch is engaged and a selected spe ed 
drive established,:and means: for cansing s aid. dis- 
abling, means fo become inoperative at will by 
4 moving .sald clutch pedal within the lost-motion 
limits thereof. 
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